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ABSTRACT
The p u r p o s e  o f  t h i s  s tu d y  w as  t o  d e t e r m i n e  t h e  
e f f e c t  o f  a u d i o  and  v i s u a l  f e e d b a c k  on  t h e  l e a r n i n g  o f  
a  g r o s s  m o to r  s k i l l  w hen im p o se d  a t  s e l e c t e d  s t a g e s  o f  
a  l e a r n i n g  p e r i o d .  I n  t h i s  s t u d y  t h e  g r o s s  m o to r  s k i l l  
was a  t a s k  i n v o l v i n g  t h e  f o r e h a n d  and  b a c k h a n d  g ro u n d  
s t r o k e s  i n  t e n n i s .  The v i s u a l  f e e d b a c k  w as s u p e r  8 m i l  
l i m e t e r  s l o w - m o t i o n  p i c t u r e s  o f  t h e  l e a r n e r s  and  t h e  
a u d i o  f e e d b a c k  w as c o n s t r u c t i v e  c r i t i c i s m  g i v e n  by  t h e  
i n s t r u c t o r  t o  t h e  l e a r n e r s  a s  t h e y  v ie w ed  t h e  s lo w -  
m o t io n  p i c t u r e s  o f  t h e m s e l v e s .
One h u n d r e d  and  f i f t y - e i g h t  c o l l e g e  s t u d e n t s ,  
s e v e n t y - f i v e  men an d  e i g h t y - t h r e e  women, w e re  u s e d  i n  
t h i s  s t u d y .  E a c h  o f  f o u r  m en ’ s c l a s s e s  and e a c h  o f  
f o u r  w o m e n 's  c l a s s e s  w e re  r a n d o m ly  a s s i g n e d  t o  on e  o f  
t h e  f o u r  e x p e r i m e n t a l  c o n d i t i o n s .
T h r o u g h o u t  t h e  e n t i r e  s i x t e e n  w eek s  o f  i n s t r u c ­
t i o n  a l l  f o u r  g r o u p s  r e c e iv e d ,  t h e  same i n s t r u c t i o n  and  
p r a c t i c e  e x c e p t  f o r  t h e  f o l l o w i n g  d i f f e r e n c e s :  D u r in g
t h e  f o u r t h  w eek  o f  c l a s s e s  a l l  s u b j e c t s  w e re  a d m in ­
i s t e r e d  t h e  H e w i t t  R e v i s i o n  o f  t h e  D y e r  B ackboard . T e n n i
x x i i i
T e s t .  F o l l o w i n g  t h e  i n i t i a l  t e s t ,  m o t i o n  p i c t u r e s  w e re  
t a k e n  o f  t h e  s u b j e c t s  i n  G ro u p  I .  At t h e  b e g i n n i n g  o f  
t h e  f i f t h  w eek  o f  c l a s s e s ,  t h e  s u b j e c t s  i n  G roup  I  w e re  
shown t h e i r  p i c t u r e s  i n  s lo w - m o t i o n  and  s t o p  a c t i o n .
D u r in g  t h e  sh o w in g  t h e  i n s t r u c t o r  g a v e  c o n s t r u c t i v e  
c r i t i c i s m  and  o f f e r e d  s u g g e s t i o n s  f o r  I m p r o v e m e n t .  P r i o r  
t o  t h e  v i e w i n g  o f  t h e  s u b j e c t s '  f i l m s ,  a  l o o p  f i l m  o f  a  
h i g h l y  s k i l l e d  t e n n i s  p l a y e r  w as  shown i n  s lo w - m o t io n  
and  s t o p  a c t i o n  i n  o r d e r  t o  g i v e  t h e  s t u d e n t s  a  p r o t o t y p e  
w i t h  w h ic h  t o  c o m p are  t h e m s e l v e s .  D u r in g  t h e  f o u r t h  c l a s s  
m e e t i n g  f o l l o w i n g  t h e  v i e w i n g  o f  t h e  f i l m s  by G ro u p  I ,  
a l l  f o u r  g r o u p s  w e re  a g a i n  a d m i n i s t e r e d  t h e  H e w i t t  T e s t .
G ro u p  I I  and. G roup  I I I  r e c e i v e d  t h e  same t r e a t m e n t  
a s  G roup  I  e x c e p t  t h a t  G ro u p  I I  w as  f i l m e d  d u r i n g  t h e  
s e v e n t h  w eek  and  t h e y  v ie w e d  t h e i r  f i l m s  d u r i n g  t h e  
e i g h t h  w eek  and. G ro u p  I I I  w as  f i l m e d  d u r i n g  t h e  t e n t h  
w eek  and. t h e y  v ie w e d  t h e i r  f i l m s  d u r i n g  t h e  e l e v e n t h  
w e ek .
D u r in g  t h e  t e n t h ,  t h i r t e e n t h  and. s i x t e e n t h  w eek s  
a l l  f o u r  g r o u p s  w e re  a d m i n i s t e r e d  t h e  H e w i t t  T e s t  f o r  
t h e  t h i r d ,  f o u r t h  and  f i f t h  t i m e s .  G ro u p  IV w as t h e
x x iv
c o n t r o l  g r o u p  and. t h e y  w e re  n o t  f i lm e d ,  n o r  w e re  t h e y  
shown t h e  l o o p  f i l m  o f  t h e  h i g h l y  s k i l l e d ,  p l a y e r .
A n a l y s i s  o f  v a r i a n c e  and. o r t h o g o n a l  c o m p a r i s o n s  
w e re  used, t o  a n a l y z e  t h e  r e s u l t s  o f  t h e  s t u d y .
The f o l l o w i n g  c o n c l u s i o n s  w e re  m ade:
1 .  S lo w - m o t io n  p i c t u r e s  o f  t h e  l e a r n e r s  when 
im posed, a t  s e l e c t e d  s t a g e s  o f  a  l e a r n i n g  
p e r io d ,  d id . n o t  c o n t r i b u t e  t o  t h e  l e a r n i n g  
o f  a  g r o s s  m o to r  s k i l l .
2 .  The v i e w i n g  o f  s l o w - m o t i o n  p i c t u r e s  o f  t h e  
l e a r n e r s  d u r i n g  t h e  m id d le  s t a g e  o f  i n s t r u c ­
t i o n  a p p e a r e d  t o  h a s t e n  t h e  l e a r n i n g  o f  
t e n n i s  f o r  c o l l e g e  m a le  and. f e m a le  s t u d e n t s  
c l a s s i f i e d ,  a s  b e g i n n i n g  p l a y e r s .
3 .  An e a r l y  l e a r n i n g  a d v a n t a g e  g a in e d ,  by  a l l  
t h e  s u b j e c t s  who viewed, t h e i r  f i l m s  d u r i n g  
t h e  m i d d l e  s t a g e  o f  i n s t r u c t i o n  w as  n o t  
m a in ta in e d ,  a s  t h e y  c o n t i n u e d  t o  p l a y  t e n n i s .
4 .  The v i e w i n g  o f  s l o w - m o t i o n  p i c t u r e s  o f  t h e  
l e a r n e r s  d u r i n g  t h e  m i d d l e  s t a g e  o f  i n s t r u c ­
t i o n  w i l l  s i g n i f i c a n t l y  im p ro v e  t h e  t e n n i s
xxv
p l a y i n g  a b i l i t y  o f  t h e  m i d d le  o n e - t h i r d  o f  
t h e  c o l l e g e  s t u d e n t s  c l a s s i f i e d  a s  b e g i n n i n g  
p l a y e r s .
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CHAPTER I
INTRODUCTION
A num ber o f  s t u d i e s  c o n c e r n i n g  t h e  u s e  o f  v i s u a l  
a i d s  i n  t e a c h i n g  s p o r t s  s k i l l s  h a v e  p r o d u c e d  v a r i e d  r e s u l t s .  
I n  many c a s e s  t h e  r e s e a r c h e r s  f e l t  t h a t  t h e r e  w as  n e e d  f o r  
m ore  r e s e a r c h  i n  t h i s  a r e a .
The i d e a  f o r  t h i s  s t u d y  o r i g i n a t e d  f ro m  a  
r e c o m m e n d a t io n  i n  a  s t u d y  by  H a w th o rn e 1 on  t h e  e f f e c t i v e ­
n e s s  o f  t h e  s l o w - m o t io n  p i c t u r e  i n  t e a c h i n g  g o l f .  I n  t h i s  
s t u d y  f i f t y - e i g h t  women s t u d e n t s  w e re  ra n d o m ly  a s s i g n e d  t o  
tw o g r o u p s .  S lo w - m o t io n  c o l o r  p i c t u r e s  w e re  t a k e n  o f  a l l  
s u b j e c t s  l a t e  i n  t h e  s e m e s t e r  and  a f t e r  b a s i c  f u n d a m e n t a l s  
h a d  b e e n  t a u g h t .  The e x p e r i m e n t a l  g r o u p  w as shown t h e i r  
p i c t u r e s  an d  t h e y  r e c e i v e d  i n d i v i d u a l  c o n s t r u c t i v e  
c r i t i c i s m .  A f t e r  t h r e e  m ore  c l a s s  p e r i o d s  o f  p r a c t i c e  a l l  
s u b j e c t s  w e re  f i l m e d  a g a i n .  A p a n e l  o f  t h r e e  j u d g e s  r a t e d  
a l l  t h e  p i c t u r e s .  A n a l y s i s  o f  c o v a r i a n c e  showed t h a t  t h e  
e x p e r i m e n t a l  g r o u p  im p r o v e d  s i g n i f i c a n t l y  o v e r  t h a t  o f  t h e
M a r t h a  E .  H a w th o rn e ,  "A S tu d y  o f  t h e  E f f e c t i v e n e s s  
o f  t h e  S lo w - M o t io n  P i c t u r e  i n  T e a c h i n g  G o l f 1' ( u n p u b l i s h e d  
M a s t e r ' s  t h e s i s ,  L o u i s i a n a  S t a t e  U n i v e r s i t y ,  B a t o n  R ouge , 
1 9 6 4 ) .
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c o n t r o l  g r o u p ,  i n d i c a t i n g  t h a t  s l o w - m o t io n  p i c t u r e  s tu d y  
w as a n  e f f e c t i v e  d e v i c e  f o r  im p r o v in g  t h e  fo rm  o f  b e g i n n i n g  
g o l f e r s .
H a w th o r n e ’ s r e c o m m e n d a t io n  w h ic h  l e d  t o  t h i s  s t u d y  
w as t h a t  a n  a t t e m p t  s h o u ld  b e  made t o  a s c e r t a i n  t h e  b e s t  
t i m e  d u r i n g  t h e  t e a c h i n g  o f  a  b e g i n n i n g  g o l f  c l a s s  t o  u s e  
t h e  s l o w - m o t io n  p i c t u r e  a s  a  v i s u a l  a i d .
I .  STATEMENT OF THE PROBLEM
What i s  t h e  e f f e c t  o f  a u d i o  a n d  v i s u a l  f e e d b a c k  
o n  t h e  l e a r n i n g  o f  a  g r o s s  m o to r  s k i l l  when im p o s e d  a t  
s e l e c t e d  s t a g e s  o f  a  l e a r n i n g  p e r i o d ?
I I .  PURPOSE OF THE STUDY
The p r i m a r y  p u r p o s e  o f  t h i s  s t u d y  w as t o  d e t e r m i n e  
t h e  e f f e c t  o f  a u d i o  and  v i s u a l  f e e d b a c k  o n  t h e  l e a r n i n g  
o f  a  g r o s s  m o to r  s k i l l  when im p o s e d  a t  s e l e c t e d  s t a g e s  o f  
a  l e a r n i n g  p e r i o d .  I n  t h i s  s t u d y  t h e  g r o s s  m o to r  s k i l l  
w as a  t a s k  i n v o l v i n g  t h e  f o r e h a n d  an d  b a c k h a n d  g r o u n d  
s t r o k e s  i n  t e n n i s .  The v i s u a l  f e e d b a c k  w as s u p e r  8 m i l ­
l i m e t e r  s l o w - m o t i o n  p i c t u r e s  o f  t h e  l e a r n e r s  and  t h e  
a u d i o  f e e d b a c k  w as c o n s t r u c t i v e  c r i t i c i s m  g i v e n  by  t h e  
i n s t r u c t o r  t o  t h e  l e a r n e r s  a s  t h e y  v ie w e d  t h e  s l o w - m o t i o n  
p i c t u r e s  o f  t h e m s e l v e s .
I I I .  DEFINITION OF TERMS
3
The s e l e c t e d  s t a g e s  o f  a  s i x t e e n  w eek  l e a r n i n g  
p e r i o d  w e re  d e s i g n a t e d  a s  f o l l o w s :
1 .  The f o u r t h  an d  f i f t h  w e ek s  o f  c l a s s e s  
w e re  d e s i g n a t e d  a s  t h e  e a r l y  s t a g e  o f  
t h e  l e a r n i n g  p e r i o d .
2 .  The s e v e n t h  an d  e i g h t h  w eek s  o f  c l a s s e s  
w e re  d e s i g n a t e d  a s  t h e  m i d d le  s t a g e  o f  
t h e  l e a r n i n g  p e r i o d .
3 .  The t e n t h  a n d  e l e v e n t h  w eek s  o f  c l a s s e s  
w e re  d e s i g n a t e d  a s  t h e  l a t e  s t a g e  o f  
t h e  l e a r n i n g  p e r i o d .
IV . DELIMITATIONS
1 .  T h i s  s t u d y  w as l i m i t e d  t o  one  h u n d r e d  an d  
f i f t y - e i g h t  s t u d e n t s  a t  P e n s a c o l a  J u n i o r  
C o l l e g e  i n  t h e  s p r i n g  o f  1 9 6 8 .  S e v e n t y - f i v e  
s t u d e n t s  w e re  m a le  a n d  e i g h t y - t h r e e  s t u d e n t s  
w e re  f e m a l e .
2 .  T h i s  s t u d y  w as  l i m i t e d  t o  t h o s e  s t u d e n t s  who 
w e re  c l a s s i f i e d  a s  b e g i n n e r s  by  t h e  r e s e a r c h e r ,
3 .  T h i s  s t u d y  w as l i m i t e d  t o  t h e  f o r e h a n d  and  
b a c k h a n d  g r o u n d  s t r o k e s .
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S t u d i e s  r e p o r t i n g  t h e  u s e  o f  t h e  m o t i o n  p i c t u r e  
a s  a  v i s u a l  a i d  I n  t e a c h i n g  m o to r  s k i l l s  h a v e  y i e l d e d  
d i f f e r e n t  r e s u l t s .  H ow ever , no s t u d y  was f o u n d  w h e re  
t h e  r e s e a r c h  w o r k e r  a t t e m p t e d  t o  d e t e r m i n e  t h e  m o st  
e f f e c t i v e  t i m e  t o  u s e  m o t i o n  p i c t u r e s  i n  t h e  t e a c h i n g  o f  
a  m o to r  s k i l l .  The r e v i e w  o f  r e l a t e d  l i t e r a t u r e  i n  t h i s  
p a r t i c u l a r  s t u d y  I n c l u d e s  r e s e a r c h  i n v o l v i n g  t h e  u s e  o f  
a t  l e a s t  on e  o f  t h e  f o l l o w i n g  v i s u a l  a i d s :  m o t io n
p i c t u r e s ;  f i l m s t r i p s ;  l o o p  f i l m s .
S o u r c e s  D e a l i n g  w i t h  T e n n i s  I n s t r u c t i o n
F o w le r-1 i n v e s t i g a t e d  t h e  u s e  o f  t h e  s lo w - m o t io n  
p i c t u r e  i n  t e a c h i n g  t e n n i s .  H er f i n d i n g s  showed t h a t  t h e  
e x p e r i m e n t a l  g r o u p  h a d  a  h i g h e r  m ean g a i n  w h ic h  a p p r o a c h e d  
s i g n i f i c a n c e .  She c o n c l u d e d  t h a t  t h e  u s e  o f  s l o w - m o t io n  
p i c t u r e s  w as b e n e f i c i a l  i n  t e a c h i n g  t e n n i s  s k i l l s .
^-Joyce F o w l e r ,  "T he  V a lu e  o f  t h e  S lo w - M o t io n  
P i c t u r e  a s  a n  I n s t r u c t i o n a l  A id  i n  t h e  T e a c h in g  o f  T e n n i s  
S k i l l s "  ( u n p u b l i s h e d  M a s t e r ' s  t h e s i s ,  U n i v e r s i t y  o f  N o r th  
C a r o l i n a ,  C h a p e l  H i l l ,  1 9 5 5 ) .
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I r w i n 2 e x a m in e d  t h e  e f f e c t  o f  s e l e c t e d  a u d io  v i s u a l  
a i d s  o n  t e a c h i n g  b e g i n n i n g  t e n n i s  s k i l l s  and  k n o w le d g e  t o  
s e v e n t y - e i g h t  c o l l e g e  women. The s u b j e c t s  w e re  ra n d o m ly  
p l a c e d  i n  on e  o f  t h r e e  g r o u p s .  One g r o u p  w as t a u g h t  by t h e  
v e r b a l - d e m o n s t r a t i o n  m e th o d ;  a n o t h e r  g r o u p ,  b y  t h i s  m e th o d  
p l u s  a  so u n d  f i l m  a n d  f i l m s t r i p ;  an d  t h e  t h i r d  g r o u p ,  by 
t h e  v e r b a l - d e m o n s t r a t i o n  m e th o d  p l u s  a  s i l e n t  l o o p  f i l m .
The D y e r  B a c k b o a rd  t e s t  w as  u s e d  t o  m e a s u r e  i n i t i a l ,  
m i d d l e ,  an d  f i n a l  s k i l l  s t a t u s .  The S c o t t  K now ledge t e s t  
w as u s e d  t o  m e a s u r e  i n i t i a l ,  m i d d l e ,  a n d  f i n a l  t e n n i s  
k n o w le d g e  s t a t u s .  The f o l l o w i n g  c o n c l u s i o n s  w e re  r e a c h e d :  
The t h r e e  m e th o d s  o f  i n s t r u c t i o n  w e re  e q u a l l y  e f f e c t i v e  i n  
i m p r o v in g  t h e  t e n n i s  p l a y i n g  a b i l i t y  an d  k n o w le d g e  o f  
c o l l e g e  women; e a c h  o f  t h e  t h r e e  m e th o d s  p r o d u c e d  h i g h l y  
s i g n i f i c a n t  im p ro v e m e n t  i n  t e n n i s  p l a y i n g  a b i l i t y  and  t e n n i s  
k n o w le d g e  o f  c o l l e g e  women.
2 J u n e  I r w i n ,  "The E f f e c t  o f  S e l e c t e d  A u d i o - V i s u a l  
A id s  o n  T e a c h i n g  B e g i n n i n g  T e n n i s  S k i l l  and  K now ledge t o  
C o l l e g e  Women" ( u n p u b l i s h e d  D o c t o r ' s  d i s s e r t a t i o n ,  I n d i a n a  
U n i v e r s i t y ,  B lo o m in g to n ,  1 9 5 8 ) .
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S o u r c e s  D e a l i n g  w i t h  I n s t r u c t i o n  I n  S p o r t s  o t h e r  t h a n  T e n n i s
P r i e b e  and  B u r to n ^  c o n d u c t e d  a  s t u d y  t o  d e t e r m i n e  
t h e  v a l u e  o f  s l o w - m o t io n  p i c t u r e s  a s  a  c o a c h i n g  d e v i c e .
They  s e l e c t e d  t h e  h i g h  jum p u s i n g  t h e  w e s t e r n  r o l l  a s  t h e  
s k i l l  t o  b e  u s e d  i n  t h e  s t u d y .  T w e n t y - s i x  h i g h  s c h o o l  
so p h o m o re s  w e re  m a tc h e d  i n t o  t h i r t e e n  e q u a t e d  p a i r s .  B o th  
t h e  c o n t r o l  g r o u p  an d  t h e  e x p e r i m e n t a l  g r o u p  r e c e i v e d  t h e  
same i n s t r u c t i o n  an d  p r a c t i c e  f o r  a  p e r i o d  o f  s i x  w e e k s .
I n  a d d i t i o n  t h e  e x p e r i m e n t a l  g r o u p  w as shown p i c t u r e s  o f  
ch a m p io n  ju m p e r s  d u r i n g  t h e  s e c o n d  w eek  o f  i n s t r u c t i o n .
T h e s e  f i l m s  w e re  r u n  and  r e r u n ,  an d  d i s c u s s e d .  D u r in g  t h e  
t h i r d ,  w eek  s lo w - m o t i o n  p i c t u r e s  w e re  t a k e n  o f  t h e  
e x p e r i m e n t a l  g r o u p  a n d  shown t o  th em  w i t h  c o n s t r u c t i v e  
c r i t i c i s m  g i v e n  by  t h e  i n s t r u c t o r s .  D u r in g  t h e  f i f t h  and  
s i x t h  w e ek s  t h e  e x p e r i m e n t a l  g r o u p  a g a i n  v ie w e d  t h e  f i l m s  
o f  t h e  c h a m p io n s  an d  t h e i r  own p i c t u r e s .  The i n v e s t i g a t o r s  
c o n c lu d e d ,  t h a t  i n  t e a c h i n g  t h e  h i g h  jump t h e  u s e  o f  s lo w -  
m o t i o n  p i c t u r e s  (1 )  made f o r  f a s t e r  p r o g r e s s  an d  b e t t e r  
a c h i e v e m e n t ,  (2 )  e l i m i n a t e d ,  t o  a  l a r g e  e x t e n t ,  t h e  i n i t i a l  
p e r io d ,  o f  t r i a l  and. e r r o r ,  (3 )  w as  d e f i n i t e l y  s u p e r i o r  t o  
v e r b a l  d i r e c t i o n s  and  p h y s i c a l  d e m o n s t r a t i o n  o f  g o o d  fo r m ,
3r . E .  P r i e b e  an d  W. H. B u r t o n ,  "T he  S lo w - M o t io n  
P i c t u r e  a s  a  C o a c h in g  D e v i c e , "  S c h o o l  R e v ie w ,  4 7  (M arch , 
1 9 3 9 ) ,  1 9 2 - 1 9 8 .
p a r t i c u l a r l y  d u r i n g  t h e  i n i t i a l  p e r i o d  o f  l e a r n i n g ,
(4 )  w as  o f  d e f i n i t e  a s s i s t a n c e  i n  a i d i n g  p e r f o r m e r s  t o  
c h a n g e  f ro m  a  f a m i l i a r  fo rm  o f  s k i l l  t o  a  new s k i l l ,
( 5 )  e n a b l e d  t h e  c o a c h  t o  h a n d l e  e f f e c t i v e l y  a  l a r g e r  
nu m b er o f  b o y s ,  an d  (6 )  c o n t r i b u t e d  t o  t h e  i n t e r e s t  and  
t h e  a t t e n t i o n  o f  t h e  b o y s .
B a r t u f f ^  u s e d  s l o w - m o t i o n  p i c t u r e s  i n  t e a c h i n g  
t u m b l i n g .  He g a v e  f o u r t e e n  l e s s o n s  t o  tw o e q u a t e d  g r o u p s  
w i t h  one  g r o u p  u s i n g  m o t i o n  p i c t u r e s .  F i v e  j u d g e s  w e re  
u s e d  i n  g r a d i n g  e a c h  s u b j e c t .  The f i n d i n g s  p r o d u c e d  a  
s i g n i f i c a n t  d i f f e r e n c e  i n  f a v o r  o f  t h e  g r o u p  u s i n g  m o t i o n  
p i c t u r e s .  H is  c o n c l u s i o n s  w e re  t h a t  t h e  u s e  o f  s l o w - m o t io n  
p i c t u r e s  I n c r e a s e d  t h e  e f f e c t i v e n e s s  o f  g r o u p  i n s t r u c t i o n  
i n  t u m b l i n g  and  t h a t  w i t h  t h e  l e s s  i n t e l l i g e n t  p u p i l s  
t h e r e  w as a  s l i g h t l y  g r e a t e r  s u p e r i o r i t y  w i t h  t h e  m o t io n  
p i c t u r e  m e th o d .
Brown an d  M e s s e r s m i t h ^  a t t e m p t e d  t o  m e a s u r e ’ t h e  
r e l a t i v e  p r o g r e s s  o f  c o l l e g e  t u m b l i n g  c l a s s e s  t a u g h t  w i t h
^ H a r r y  L. B a r t u f f ,  "T he  U se o f  S lo w - M o t io n  P i c t u r e s  
i n  T e a c h i n g  T u m b lin g "  ( u n p u b l i s h e d  M a s t e r ' s  t h e s i s ,  
U n i v e r s i t y  o f  S o u t h e r n  C a l i f o r n i a ,  B e r k e l e y ,  1 9 3 8 ) .
^H. S . Brown a n d  L. S . M e s s e r s m i t h ,  "An E x p e r im e n t  
i n  T e a c h i n g  T u m b lin g  W ith  a n d  W i th o u t  M o t io n  P i c t u r e s , "  
R e s e a r c h  Q u a r t e r l y . 19 (D e ce m b e r ,  1 9 4 8 ) ,  3 0 4 -3 0 7 *
and. w i t h o u t  t h e  u s e  o f  m o t io n  p i c t u r e s .  Two m e d ia  w e re  
em p lo y ed  i n  t h e  u s e  o f  m o t i o n  p i c t u r e s .  A lo n g  w i t h  m o t io n  
p i c t u r e s  o f  e x p e r t  t u m b l e r s  i n  a c t i o n ,  m o v ie s  o f  t h e  
s u b j e c t s  o f  t h e  e x p e r i m e n t a l  g r o u p  w e re  a l s o  made a n d  shown 
t o  t h e  s t u d e n t s .  The f i n d i n g s  o f  t h e  s t u d y  showed t h a t  t h e  
s c o r e s  o f  t h e  e x p e r i m e n t a l  g r o u p  w e re  h i g h e r  t h a n  t h o s e  
made by  t h e  c o n t r o l  g r o u p ,  b u t  t h e  c r i t i c a l  r a t i o  o f  1 .2 4  
f o r  t h e  d i f f e r e n c e  b e tw e e n  t h e  two m eans  w as n o t  h i g h  
en o u g h  t o  b e  s i g n i f i c a n t .
D ru ry ^  e x a m in e d  t h e  e f f e c t i v e n e s s  o f  v a r i o u s  v i s u a l  
a i d s  i n  t h e  t e a c h i n g  o f  b e g i n n i n g  t u m b l i n g  t o  c o l l e g e  
f r e s h m e n .  The v i s u a l  a i d s  used, i n  t h i s  s t u d y  w e re  t h e  
8 m i l l i m e t e r  s l o w - m o t io n  p i c t u r e ,  a n  a v e r a g e  t u m b l e r ,  an d  
d r a w i n g s .  An e v a l u a t i o n  w as  made i n  r e l a t i o n  t o  t h e  t y p e  
o f  v i s u a l  a i d ,  t h e  num ber o f  t i m e s  i t  w as u s e d  d u r i n g  e a c h  
i n s t r u c t i o n a l  p e r i o d ,  an d  t h e  d i f f i c u l t y  o f  t h e  s t u n t  b e i n g  
t a u g h t .  D ru ry  made t h e  f o l l o w i n g  c o n c l u s i o n s :  ( l )  No one
o f  t h e  t h r e e  v i s u a l  a i d s ,  d i s r e g a r d i n g  t h e  l e v e l  o f  
d i f f i c u l t y  o f  t h e  s t u n t ,  w as  m ore e f f e c t i v e  i n  t h e  t e a c h i n g  
o f  t u m b l i n g  t h a n  any  o t h e r ;  (2 )  t h e  m o s t  e f f e c t i v e  u s e  o f  
any  o f  t h e  t h r e e  v i s u a l  a i d s  w as u s i n g  i t  o n c e  d u r i n g  t h e
^ F r a n c i s  A. D r u r y ,  "An E v a l u a t i o n  o f  V i s u a l  A id s  
i n  t h e  T e a c h in g  o f  T u m b lin g "  ( u n p u b l i s h e d  D o c t o r ' s  
d i s s e r t a t i o n ,  U n i v e r s i t y  o f  Io w a ,  Iow a  C i t y ,  1 9 5 9 ) .
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f i r s t  i n s t r u c t i o n a l  p e r i o d ,  t w i c e  d u r i n g  t h e  s e c o n d  p e r i o d ,  
and  t h r e e  t i m e s  d u r i n g  t h e  t h i r d ;  an d  (3 )  t h a t  a  v a r i a t i o n  
i n  t h e  n u m b er  o f  t i m e s  t h e  v i s u a l  a i d s  w e re  u s e d  h a d  no 
e f f e c t  o n  l e a r n i n g  t u m b l i n g .
L o c k h a r t ^  u n d e r t o o k  a  s t u d y  t o  d e t e r m i n e  t h e  v a l u e  
o f  t h e  m o t io n  p i c t u r e  a s  a n  a i d  i n  l e a r n i n g  t o  b o w l .  She 
u s e d  a n  e x p e r i m e n t a l  g r o u p  an d  a  c o n t r o l  g r o u p .  B o th  
g r o u p s  r e c e i v e d  t h e  same i n s t r u c t i o n .  B u t  i n  a d d i t i o n ,  
t h e  e x p e r i m e n t a l  g r o u p  v ie w e d  a n  i n s t r u c t i o n a l  b o w l in g  
f i l m  i n  i t s  e n t i r e t y  o n c e  a  w eek  a l o n g  w i t h  s e e i n g  s p e c i f i c  
p a r t s  o f  t h e  f i l m  e a c h  d a y .  The f i n d i n g s  show ed t h a t  a f t e r  
t h e  f i r s t  tw o w e ek s  o f  i n s t r u c t i o n  im p ro v e m e n t  i n  p e r f o r m ­
a n c e  f o r  b o t h  g r o u p s  w as  a b o u t  t h e  sam e, b u t  d u r i n g  t h e  
t h i r d  w eek  t h e  c o n t r o l  g r o u p  r e m a i n e d  a t  a l m o s t  a  s t a n d ­
s t i l l  w h e r e a s  t h e  e x p e r i m e n t a l  g r o u p  c o n t i n u e d  i t s  r a p id ,  
r a t e  o f  im p r o v e m e n t .  A s i m i l a r  p l a t e a u  o f  l e a r n i n g  w as 
r e a c h e d  by  t h e  c o n t r o l  g r o u p  i n  t h e  f i f t h  w eek  w h i l e  
t h e  e x p e r i m e n t a l  g r o u p  m a i n t a i n e d  i t s  s t e a d y  im p r o v e m e n t .  
L o c k h a r t  c o n c lu d e d  t h a t  t h e  m o t i o n  p i c t u r e  w as  o f  d e f i n i t e  
v a l u e  t o  t h e  e x p e r i m e n t a l  g r o u p  w h ic h  h a d  v ie w e d  m o t io n  
p i c t u r e s  a s  a  p a r t  o f  t h e  r e g u l a r  I n s t r u c t i o n a l  p r o g r a m .
^ J e a n n e  A. L o c k h a r t ,  "T he  V a lu e  o f  t h e  M o t io n  
P i c t u r e  a s  a n  I n s t r u c t i o n a l  D e v ic e  i n  L e a r n i n g  a  M o to r  
S k i l l , "  R e s e a r c h  Q u a r t e r l y , 15 (May, 1 9 4 4 ) ,  1 8 1 -1 8 7 *
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Jo n es®  e x a m in e d  t h e  u s e  o f  m o t io n  p i c t u r e s  a s  an  
i n s t r u c t i o n a l  a i d  i n  t e a c h i n g  b a d m in to n  s k i l l s .  H er 
u n e q u a t e d  g r o u p s  v a r i e d  g r e a t l y  i n  t h e i r  r a n g e  o f  a b i l i t y  
a n d  a s  a  r e s u l t  no  c o n c l u s i v e  s t a t e m e n t  c o u l d  b e  made a s  
t o  t h e  v a l u e  o f  t h e  m o t i o n  p i c t u r e s .  She c o n c l u d e d  t h a t  
t h e  m ean  s c o r e s  o f  t h e  e x p e r i m e n t a l  g r o u p  seem ed t o  i n d i c a t e  
t h a t  l e a r n i n g  f ro m  t h e  a n a l y s i s  o f  m o t i o n  p i c t u r e s  comes 
l a t e r  i n  t h e  e x p e r i m e n t  t h a n  h a d  b e e n  r e p o r t e d  i n  o t h e r  
s t u d i e s  c o n s i d e r e d  by  h e r .  She a l s o  f e l t  t h a t  t h e  p i c t u r e s  
w e re  o f  v a l u e  i n  t h a t  t h e y  p r o v i d e d  m o t i v a t i o n ,  s t i m u l a t e d  
s t u d e n t  i n t e r e s t ,  a n d  im p r o v e d  t h e  fo rm  o f  t h e  s t u d e n t s .
K ern^  i n v e s t i g a t e d  t h e  v a l u e  o f  v i s u a l  a i d s  i n  
t e a c h i n g  e l e m e n t a r y  d i v i n g  t o  c o l l e g e  women. She u s e d  tw o 
e q u a t e d  g r o u p s .  The o n l y  d i f f e r e n c e  i n  t h e  i n s t r u c t i o n  
g i v e n  t o  b o t h  g r o u p s  w as t h a t  t h e  e x p e r i m e n t a l  g r o u p  saw 
m o t i o n  p i c t u r e s  an d  t r a c i n g s .  T h r e e  j u d g e s  w e re  u s e d  t o  
e v a l u a t e  t h e  s u b j e c t s  a f t e r  t h e  s i x t h  l e s s o n .  She c o n c l u d e d
® M arg a re t  L. J o n e s ,  "T he  U se o f  an  E x p e r i m e n t a l  
S tu d y  i n  M o t io n  P i c t u r e s  o f  I n d i v i d u a l s  a s  a n  I n s t r u c t i o n a l  
D e v ic e  i n  T e a c h in g  B a d m in to n  T e c h n i q u e s "  ( u n p u b l i s h e d  
M a s t e r ' s  t h e s i s ,  S m i th  C o l l e g e ,  N o r th a m p to n ,  M a s s a c h u s e t t s ,  
1 9 4 7 ) .
^ R e b e c c a  W. K e rn ,  "T he  V a lu e  o f  V i s u a l  A id s  i n  
T e a c h i n g  E l e m e n t a r y  D i v i n g  t o  C o l l e g e  Women" ( u n p u b l i s h e d  
M a s t e r ' s  t h e s i s ,  U n i v e r s i t y  o f  Io w a ,  Iow a C i t y ,  1 9 5 1 ) .
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t h a t  a s  u s e d  I n  t h e  s t u d y ,  v i s u a l  a i d s  w e re  o f  l i t t l e  
v a l u e  i n  t e a c h i n g  d i v i n g .
N e lso n -1-0 i n v e s t i g a t e d  t h e  e f f e c t  o f  s lo w - m o t i o n  
l o o p  f i l m s  o n  t h e  l e a r n i n g  o f  g o l f .  Two g r o u p s  o f  b e g i n n i n g  
g o l f e r s  w e re  m a tc h e d  o n  t h e  b a s i s  o f  a  p r e - t e s t .  The 
c o n t r o l  g r o u p  l e a r n e d  g o l f  w i t h  t h e  a i d  o f  e x p l a n a t i o n  a n d  
d e m o n s t r a t i o n ,  w h e r e a s  t h e  e x p e r i m e n t a l  g r o u p  l e a r n e d  
g o l f  w i t h  t h e  a i d  o f  e x p l a n a t i o n ,  d e m o n s t r a t i o n ,  an d  
s l o w - m o t i o n  l o o p  f i l m s .  The f i n d i n g s  o f  t h e  s t u d y  w e re  
n o t  s t a t i s t i c a l l y  s i g n i f i c a n t .  N e l s o n  c o n c l u d e d  t h a t  
s l o w - m o t i o n  l o o p  f i l m s  seem  t o  f a v o r  t h e  l e a r n i n g  o f  g o l f  
i n  t h e  l a t e r  s t a g e s  o f  l e a r n i n g ,  b u t  n o t  i n  t h e  e a r l y  
s t a g e s .
M o t t11 e x a m in e d  t h e  u s e  o f  l o o p  f i l m s  o f  b e g i n n i n g  
g o l f  s t u d e n t s  i n  t e a c h i n g  p h y s i c a l  e d u c a t i o n  m a j o r s  how t o  
o b s e r v e  s e l e c t e d  e r r o r s  i n  m o to r  s k i l l  p e r f o r m a n c e .  The 
t e a c h i n g  m e th o d  u s e d  w i t h  t h e  c o n t r o l  g r o u p  i n c l u d e d  v e r b a l  
p r e s e n t a t i o n  o f  m a t e r i a l ,  d e m o n s t r a t i o n s  by  t h e  I n s t r u c t o r
10D a le  0 . N e l s o n ,  " E f f e c t  o f  S lo w - M o t io n  Loop F i l m s  
o n  t h e  L e a r n i n g  o f  G o l f , "  R e s e a r c h  Q u a r t e r l y ,  29  (M arch ,  
1 9 5 8 ) ,  3 7 - 4 5 .
"^M ary  L. M o t t ,  "A C o m p a r is o n  o f  Two M e th o d s  o f  
T e a c h in g  C r i t i c a l  O b s e r v a t i o n  o f  a  M o to r  S k i l l  P e r f o r m a n c e "  
( u n p u b l i s h e d  M a s t e r ' s  t h e s i s ,  L o u i s i a n a  S t a t e  U n i v e r s i t y ,  
B a t o n  R o u g e , 1 9 6 7 ) .
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a n d  c l a s s  d i s c u s s i o n s .  The m e th o d  u s e d  w i t h  t h e  e x p e r i m e n t a l  
g r o u p  I n v o l v e d  t h e  u s e  o f  l o o p  f i l m s  o f  b e g i n n i n g  s t u d e n t s ,  
s e l f - d i r e c t i n g  "Cue C a r d s "  a n d  a  minimum o f  d i s c u s s i o n  
w i t h  t h e  i n v e s t i g a t o r .  The r e s u l t s  showed t h a t  t h e  m a j o r s  
t a u g h t  by  t h e  t r a d i t i o n a l  m e th o d  o b s e r v e d  s i g n i f i c a n t l y  
m ore  ( . 0 1 )  e r r o r s  t h a n  d i d  t h e  e x p e r i m e n t a l  g r o u p .  The 
i n v e s t i g a t o r  f e l t  t h a t  n e i t h e r  m e th o d  p r o v i d e d  f o r  a  
s u f f i c i e n t  am oun t o f  l e a r n i n g  d e s i r a b l e  f o r  s u c h  an  
i m p o r t a n t  p a r t  o f  t h e  p r o f e s s i o n a l  p r o g r a m .
C l i f t o n  a n d  S m i th 1 ^ c o n d u c t e d  a  s t u d y  t o  d e t e r m i n e  
w h e t h e r  o n e ' s  e x p r e s s e d  c o n c e p t  o f  h i s  p e r f o r m a n c e  o f  
c e r t a i n  s e l e c t e d  m o to r  s k i l l s  i s  c h a n g e d  t h r o u g h  t h e  
p r o c e s s  o f  v i e w i n g  m o t i o n  p i c t u r e s  o f  h i m s e l f  p e r f o r m i n g  
t h e s e  same s k i l l s .  A p e r c e p t i o n  c h e c k  l i s t ,  w h ic h  w as 
d e s i g n e d  t o  p e r m i t  t h e  s u b j e c t  t o  s e l e c t  w o rd s  o r  p h r a s e s  
w h ic h  h e  f e l t  w e re  d e s c r i p t i v e  o f  h i s  p e r f o r m a n c e ,  w as u s e d  
t o  d e t e r m i n e  any  c h a n g e  i n  t h e  s u b j e c t ' s  c o n c e p t  o f  h i s  
p e r f o r m a n c e .  The m o to r  s k i l l s  i n v o l v e d  w e re  w a l k i n g ,  
r u n n i n g ,  c a t c h i n g ,  t h r o w i n g ,  a n d  b r o a d  ju m p in g .  The
■ ^ M a r g u e r i t e  A. C l i f t o n  and  Hope M. S m i th ,  " V ie w in g  
O n e s e l f  P e r f o r m i n g  S e l e c t e d  M o to r  S k i l l s  i n  M o t io n  P i c t u r e s  
and  I t s  E f f e c t  Upon E x p r e s s e d  C o n c e p t  o f  S e l f  i n  P e r f o r m ­
a n c e , "  R e s e a r c h  Q u a r t e r l y , 33  ( O c t o b e r ,  1 9 6 2 ) ,  3 6 9 - 3 7 5 .
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s u b j e c t s  w e re  s i x t y  m a le  a n d  f e m a le  v o l u n t e e r s .  The 
r e s e a r c h e r s  c o n c l u s i o n s  w e r e :  (1 )  V ie w in g  m o t i o n
p i c t u r e s  o f  o n e ' s  own p e r f o r m a n c e  i n  t h r o w i n g  o v e r h a n d  
e f f e c t s  a  c h a n g e  i n  t h e  s c o r e s  r e p r e s e n t i n g  t h e  i n d i v i d u a l ' s  
e x p r e s s e d  s e l f - c o n c e p t  o f  p e r f o r m a n c e  i n  t h i s  s k i l l .
(2 )  V ie w in g  a n  i n d i v i d u a l  l o o p  f i l m  o f  o n e ' s  own p e r f o r m a n c e  
o f  t h e  s k i l l  o f  t h r o w i n g  e f f e c t s  a  c h a n g e  i n  s c o r e s  to w a r d  
t h e  p o s i t i v e .  ( 3 )  The e v i d e n c e  p r e s e n t e d  i n  t h i s  s t u d y  
s u g g e s t s ,  a l t h o u g h  n o t  s t r o n g l y ,  t h a t  o n e ' s  s c o r e s  
r e p r e s e n t i n g  h i s  e x p r e s s e d  c o n c e p t  o f  s e l f  p e r f o r m i n g  t h e  
r e m a i n i n g  f o u r  b a s i c  m o to r  s k i l l s  c h a n g e  a f t e r  v i e w in g  
m o t i o n  p i c t u r e s  o f  h i s  p e r f o r m a n c e  o f  t h e s e  s k i l l s .
W a t k i n s ^  a t t e m p t e d  t o  d e t e r m i n e  t h e  e f f e c t i v e n e s s  
o f  m o t i o n  p i c t u r e s  a s  a  v i s u a l  a i d  i n  c o r r e c t i n g  b a t t i n g  
f a u l t s  o f  b a s e b a l l  p l a y e r s .  T w en ty  v a r s i t y  b a s e b a l l  
p l a y e r s  a t  t h e  U n i v e r s i t y  o f  Iow a  s e r v e d  a s  s u b j e c t s .
They w e re  d i v i d e d  i n t o  a  c o n t r o l  g r o u p  and  a n  e x p e r i m e n t a l  
g r o u p .  F i l m s  w e re  t a k e n  o f  t h e  s u b j e c t s  i n  t h e  e x p e r im e n ­
t a l  g r o u p  an d  o n c e  a  w eek  d u r i n g  a  f i v e  w eek  t r a i n i n g  
p e r i o d  t h e  s u b j e c t s  v ie w e d  t h e  m o s t  r e c e n t  f i l m s  o f  t h e i r
- ^ D a v ld  L. W a tk i n s ,  " M o t io n  P i c t u r e s  a s  a n  A id  i n  
C o r r e c t i n g  B a s e b a l l  B a t t i n g  F a u l t s , "  R e s e a r c h  Q u a r t e r l y „
24 (May, 1 9 6 3 ) ,  2 2 8 -2 3 3 -
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b a t t i n g  t e c h n i q u e s .  D u r in g  t h e  sh o w in g  o f  t h e  f i l m s ,  
e a c h  s u b j e c t ' s  f a u l t s  w e re  p o i n t e d  o u t  an d  I n s t r u c t i o n  
f o r  t h e  c o r r e c t i o n  o f  t h e  f a u l t s  w as g i v e n .  The f i n d i n g s  
a p p e a r e d  t o  w a r r a n t  t h e  c o n c l u s i o n  t h a t  b a s e b a l l  p l a y e r s  
who v ie w  m o t i o n  p i c t u r e s  o f  t h e i r  b a t t i n g  c a n  s i g n i f i c a n t l y  
im p ro v e  t h e i r  b a t t i n g  t e c h n i q u e s  a s  c o m p ared  t o  p l a y e r s  
who do n o t  v ie w  m o t i o n  p i c t u r e s  o f  t h e i r  b a t t i n g .
G ray  an d  Brumbach-1-^ c o n d u c t e d  a  s t u d y  t o  a s c e r t a i n  
t h e  e f f e c t  o f  d a y l i g h t  p r o j e c t i o n  o f  f i l m  l o o p s  o n  t h e  
l e a r n i n g  o f  b a d m in to n .  S i x t y  m a le  c o l l e g e  s t u d e n t s  w e re  
g i v e n  b a d m in to n  i n s t r u c t i o n  i n  c l a s s e s  t h a t  m et t h r e e  
t i m e s  p e r  w eek  f o r  t e n  w e e k s .  Two o f  t h e  f o u r  c l a s s e s  
v ie w e d  homemade l o o p  f i l m s  o f  t h e  s e v e n  b a s i c  b a d m in to n  
s t r o k e s ;  t h e y  a l s o  v ie w e d  l o o p s  sh o w in g  s i n g l e s  and  
d o u b l e s  p l a y .  The l o o p s  w e re  p r o j e c t e d  by t h e  new l o o p  
f i l m  e q u ip m e n t  p r o d u c e d  by t h e  T e c h n i c o l o r  C o r p o r a t i o n .
The s u b j e c t s  w e re  r e q u i r e d  t o  v ie w  t h e  f i l m s  on  two 
s e p a r a t e  o c c a s i o n s  d u r i n g  e a c h  c l a s s  m e e t i n g  o f  t h e  second, 
t h r o u g h  t h e  f i f t h  w e e k s .  By t h e  s e v e n t h  w eek  t h o s e  s t u d e n t s  
who d i s p l a y e d  a  p r o n o u n c e d  s k i l l  d e f i c i e n c y  w e re  a g a i n  
r e q u i r e d  t o  v ie w  t h e  l o o p  f i l m s  d u r i n g  t h e  s e v e n t h  a n d
• ^ C h a r l e s  A. G ra y  an d  Wayne B. B rum bach , " E f f e c t  
o f  D a y l i g h t  P r o j e c t i o n  o f  F i lm  L oops  o n  L e a r n i n g  
B a d m in to n ,"  R e s e a r c h  Q u a r t e r l y ,  38  (D e cem b er ,  1 9 6 7 ) ,
5 6 2 - 5 6 9 .
e i g h t h  w e e k s .  V ie w in g  w as v o l u n t a r y  f o r  t h e  o t h e r  
s t u d e n t s .  T h r e e  s e p a r a t e  s k i l l  t e s t s  w e re  a d m i n i s t e r e d  
d u r i n g  t h e  f i r s t ,  s i x t h ,  a n d  t e n t h  w e e k s  o f  t h e  t e r m .
The m id te r m  t e s t  showed t h a t  t h e  e x p e r i m e n t a l  g r o u p  
h a d  made a  s i g n i f i c a n t  im p ro v e m e n t  b u t  t h a t  t h e  c o n t r o l  
g r o u p  h a d  n o t .  H o w ever , t h e  f i n a l  t e s t  r e v e a l e d  t h a t  
b o t h  g r o u p s  h a d  made s i g n i f i c a n t  Im p ro v em e n t  b u t  w i t h  
no  s i g n i f i c a n t  d i f f e r e n c e  b e tw e e n  t h e  g r o u p s .  The 
r e s e a r c h e r s  c o n c l u d e d  t h a t  t h e  v i e w i n g  o f  t h e  f i l m s  
a p p e a r e d  t o  h a s t e n  t h e  l e a r n i n g  o f  t h e  m em bers o f  t h e  
e x p e r i m e n t a l  g r o u p .  T h i s  c o n c l u s i o n  w as a l s o  s u p p o r t e d  
by t h e  r e s u l t s  o f  a n  o p i n i o n n a i r e  g i v e n  t o  t h e  e x p e r i m e n t a l  
g r o u p .
Summary o f  R e l a t e d  S t u d i e s
I n  t h e  s t u d i e s  r e v i e w e d  some o f  t h e  r e s e a r c h e r s  
f o u n d  t h a t  m o t io n  p i c t u r e s  w e re  o f  s i g n i f i c a n t  v a l u e  i n  
t e a c h i n g  s p o r t s  s k i l l s ,  w h e r e a s ,  o t h e r s  f o u n d  th em  t o  b e  
o f  no s i g n i f i c a n t  v a l u e .  H ow ever, t h e  m a j o r i t y  o f  t h e  
r e s e a r c h e r s  f e l t  t h a t  t h e  u s e  o f  t h e  m o t i o n  p i c t u r e  i n  
t e a c h i n g  s p o r t s  s k i l l s  w as o f  d e f i n i t e  v a l u e .  A t e c h n i c a l  
r e p o r t  p r e p a r e d  by  P e n n s y l v a n i a  S t a t e  C o l l e g e  seem s t o  
j u s t i f y  t h e  f e e l i n g s  o f  t h e s e  r e s e a r c h e r s .  T h i s  r e p o r t  
su m m a riz ed  t h e  f o l l o w i n g  v a l u e s  o f  i n s t r u c t i o n a l  f i l m s
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fro m  r e s e a r c h  c o n d u c t e d  by  t h e  Armed F o r c e s  a n d  I n d i v i d u a l  
r e s e a r c h e r s  b e tw e e n  1918  an d  1 9 5 0 :
V a lu e  1 .  P e o p le  l e a r n  f ro m  f i l m s .
V a lu e  2 .  When e f f e c t i v e  an d  a p p r o p r i a t e
f i l m s  a r e  p r o p e r l y  u s e d ,  p e o p l e  
l e a r n  m ore  i n  l e s s  t i m e  and  a r e  
b e t t e r  a b l e  t o  r e t a i n  w h a t  t h e y  
h a v e  l e a r n e d .
V a lu e  3 .  I n s t r u c t i o n a l  f i l m s  may s t i m u l a t e  
o t h e r  l e a r n i n g  a c t i v i t i e s .
V a lu e  4 .  C e r t a i n  f i l m s  may f a c i l i t a t e
t h i n k i n g  a n d  p r o b le m  s o l v i n g .
V a lu e  5* A p p r o p r i a t e  f i l m s  a r e  e q u i v a l e n t
t o  a t  l e a s t  t h e  a v e r a g e  t e a c h e r ,  
an d  so m e t im e s  e v e n  t o  a n  e x c e l l e n t  
i n s t r u c t o r  i n s o f a r  a s  t h e  
i n s t r u c t o r ' s  f u n c t i o n  i s  
c o m m u n ic a t in g  t h e  f a c t s  o r  
d e m o n s t r a t i n g  t h e  p r o c e d u r e s  
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S p e c i a l  D e v ic e s  C e n t e r ,  1 9 5 1 ,  PP- 9 - 1  and  9 - 2 .
CHAPTER I I I
DESCRIPTION OF PROCEDURE
T h i s  s t u d y  w as  c o n d u c t e d  a t  P e n s a c o l a  J u n i o r  
C o l l e g e ,  P e n s a c o l a ,  F l o r i d a .  The d a t a  w e re  c o l l e c t e d  
d u r i n g  t h e  S p r i n g  S e m e s t e r ,  1 9 6 8 .
I .  SELECTION OF SUBJECTS AND CLASS PROCEDURE
S u b j e c t s  f o r  t h i s  s t u d y  w e re  s e l e c t e d  f ro m  e i g h t  
b e g i n n i n g  t e n n i s  c l a s s e s  ( f o u r  m e n 's  c l a s s e s  and  f o u r  
w o m en 's  c l a s s e s )  a t  P e n s a c o l a  J u n i o r  C o l l e g e  i n  t h e  
s p r i n g  o f  1 9 6 8 .  E a c h  o f  t h e  f o u r  m e n 's  c l a s s e s  and  
e a c h  o f  t h e  f o u r  w o m e n 's  c l a s s e s  w e re  r a n d o m ly  a s s i g n e d  
t o  one  o f  t h e  f o u r  e x p e r i m e n t a l  c o n d i t i o n s .  Of t h e  
o r i g i n a l  o n e  h u n d r e d  an d  e i g h t y  s t u d e n t s  i n  t h e s e  e i g h t  
c l a s s e s ,  one  h u n d r e d  an d  f i f t y - e i g h t  (75 men and. 83 women) 
w e re  u s e d  i n  t h e  s t u d y .  The r e a s o n s  f o r  t h e  r e d u c t i o n  
o f  s u b j e c t s  w e r e :  f o u r t e e n  s t u d e n t s  w i th d r e w  f ro m  t h e
c l a s s e s ,  f o u r  w e re  a b s e n t  on  t e s t i n g  d a y s ,  a n d  f o u r  m i s s e d  
m o re  t h a n  tw o  c l a s s e s .
A l l  t h e  c l a s s e s  m et t w i c e  a  w eek  f o r  s i x t e e n  
w e e k s .  One c l a s s  m e e t i n g  e a c h  w eek  w as a  tw o h o u r  b l o c k ,
17
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t h e  o t h e r  c l a s s  m e e t i n g  w as  a  o n e  h o u r  b l o c k .  B e c a u s e  
o f  t h i s  t i m e  a r r a n g e m e n t ,  I t  w as p o s s i b l e  t o  a d m i n i s t e r  
t h e  H e w i t t  T e n n i s  T e s t  an d  f i l m  a n  e n t i r e  c l a s s  d u r i n g  
one  t w o - h o u r  b l o c k  p e r i o d .
The r e s e a r c h e r  t a u g h t  a l l  e i g h t  t e n n i s  c l a s s e s  
a n d  t h r o u g h o u t  t h e  e n t i r e  c o u r s e  o f  I n s t r u c t i o n  a l l  f o u r  
e x p e r i m e n t a l  g r o u p s  r e c e i v e d  t h e  same I n s t r u c t i o n  and  
p r a c t i c e  e x c e p t  f o r  t h e  f o l l o w i n g  d i f f e r e n c e s :  D u r in g
t h e  f o u r t h  w e ek  o f  c l a s s e s  a l l  s u b j e c t s  w e re  a d m i n i s t e r e d  
t h e  H e w i t t 1 R e v i s i o n  o f  t h e  D y e r  B a c k b o a r d  T e n n i s  T e s t .  
F o l l o w i n g  t h e  i n i t i a l  t e s t ,  m o t i o n  p i c t u r e s  w e re  t a k e n  
o f  t h e  s u b j e c t s  i n  G roup  I .  At t h e  b e g i n n i n g  o f  t h e  f i f t h  
w eek  o f  c l a s s e s  t h e  s u b j e c t s  i n  G roup  I  w e re  shown t h e i r  
p i c t u r e s  I n  s lo w  m o t i o n  a n d  s t o p  a c t i o n .  D u r in g  t h e  
sh o w in g  t h e  i n s t r u c t o r  w as p r e s e n t  t o  p o i n t  o u t  e r r o r s  i n  
t h e  f o r e h a n d  an d  b a c k h a n d  s t r o k e s  a n d  o f f e r  s u g g e s t i o n s  
f o r  im p r o v e m e n t .  On t h e  same d a y  p r i o r  t o  t h e  sh o w in g  o f  
t h e  s l o w - m o t i o n  p i c t u r e s ,  a  l o o p  f i l m  o f  a  h i g h l y  s k i l l e d ,  
t e n n i s  p l a y e r  w as shown i n  s lo w - m o t i o n  and. s t o p  a c t i o n  i n  
o r d e r  t o  g i v e  t h e  s t u d e n t s  a  p r o t o t y p e  w i t h  w h ic h  t o  
co m p are  t h e m s e l v e s .  D u r in g  t h e  f o u r t h  c l a s s  m e e t i n g ,
^ a c k  E .  H e w i t t ,  " R e v i s i o n  o f  t h e  D y e r  B ackboard . 
T e n n i s  T e s t , "  R e s e a r c h  Q u a r t e r l y , 36  (May, 1 9 6 5 ) ,
1 5 3 - 1 5 7 .
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f o l l o w i n g  t h e  v i e w i n g  o f  t h e  f i l m s  by  G ro u p  I ,  a l l  f o u r  
g r o u p s  w e re  a g a i n  a d m i n i s t e r e d  t h e  H e w i t t  T e n n i s  T e s t .
G roup  I I  r e c e i v e d  t h e  same t r e a t m e n t  a s  G roup  I  
e x c e p t  t h e y  w e re  f i l m e d  d u r i n g  t h e  s e v e n t h  w eek  o f  
i n s t r u c t i o n  an d  t h e y  v ie w e d  t h e i r  f i l m s  and. t h e  l o o p  
f i l m  d u r i n g  t h e  e i g h t h  w e ek .  On t h e  f i r s t  c l a s s  m e e t in g  
o f  t h e  t e n t h  w eek  a l l  f o u r  g r o u p s  w e re  a d m i n i s t e r e d ,  t h e  
H e w i t t  T e n n i s  T e s t  f o r  t h e  t h i r d ,  t i m e .
D u r in g  t h e  t e n t h  w eek  o f  c l a s s e s  G ro u p  I I I  was 
f i l m e d  a n d  t h e y  v ie w e d  t h e i r  f i l m s  an d  t h e  l o o p  f i l m  ~  
d u r i n g  t h e  e l e v e n t h  w eek  o f  c l a s s e s .  On t h e  f i r s t  c l a s s  
m e e t i n g  o f  t h e  t h i r t e e n t h  w eek  o f  c l a s s e s  a l l  f o u r  g r o u p s  
w e re  a d m i n i s t e r e d  t h e  H e w i t t  T e n n i s  T e s t  f o r  t h e  f o u r t h  
t i m e .
G roup  IV w as  t h e  c o n t r o l  g r o u p  and. t h e y  w e re  n o t  
f i l m e d ,  n o r  w e re  t h e y  shown t h e  l o o p  f i l m  o f  t h e  h i g h l y  
s k i l l e d  p l a y e r .  D u r in g  t h e  l a s t  w eek  o f  c l a s s e s ,  t h e  
s i x t e e n t h  w eek , t h e  s u b j e c t s  i n  a l l  f o u r  g r o u p s  w e re  
a g a i n  g i v e n  t h e  H e w i t t  T e n n i s  T e s t .
I I .  EQUIPMENT AND FILMING PROCEDURES
The c a m e ra  u s e d  i n  t h i s  s t u d y  w as a  B e l l  and  
H o w e l l  S u p e r  8 m i l l i m e t e r  m o t i o n  p i c t u r e  c a m e ra  e q u ip p e d
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w i t h  a  f / 1 . 9  zoom l e n s  an d  a  t r i p o d  t o  I n s u r e  c a m e ra  
s t e a d i n e s s  w h i l e  t a k i n g  t h e  p i c t u r e s .  The c a m e ra  was 
s e t  t o  t a k e  18 f r a m e s  p e r  s e c o n d .  Kodak k o d a ch ro m e  
s u p e r  8 m i l l i m e t e r  c o l o r  f i l m  w as u s e d .
The p i c t u r e s  w e re  t a k e n  o n  t h e  o u t d o o r  t e n n i s  
c o u r t s  w h e re  t h e  c l a s s e s  c o n v e n e d  f o r  i n s t r u c t i o n .  
P i c t u r e s  w e re  t a k e n  o f  e a c h  s u b j e c t  a s  h e  o r  sh e  h i t  
f i v e  f o r e h a n d  an d  f i v e  b a c k h a n d  d r i v e s .  A p h y s i c a l  
e d u c a t i o n  i n s t r u c t o r  t o s s e d  t h e  b a l l s  a c r o s s  t h e  n e t  t o  
e a c h  s u b j e c t .  A p i l o t  s t u d y  w as  c o n d u c te d  i n  o r d e r  t o  
d e t e r m i n e  t h e  b e s t  a n g l e  o r  a n g l e s  f o r  f i l m i n g .  I t  w as 
fo u n d  t h a t  t h e  b e s t  p o s i t i o n  t o  s e t  t h e  c a m e ra  u p  w as on  
t h e  m i d d l e  o f  t h e  b a s e l i n e  d i r e c t l y  a c r o s s  t h e  n e t  f ro m  
t h e  s u b j e c t  t o  b e  f i l m e d .
A k o d a k  I n s t a m a t i c  M-95 S u p e r  8 m i l l i m e t e r  m ov ie  
p r o j e c t o r  w as u s e d  t o  show t h e  p i c t u r e s  i n  a  c l a s s r o o m  
i n  t h e  p h y s i c a l  e d u c a t i o n  b u i l d i n g .  A l s o ,  a  l o o p  f i l m  
p r o j e c t o r  an d  a n  A t h l e t i c  I n s t i t u t e  l o o p  f i l m  o f  
M a r ty  R i e s s e n 2 , f i f t h - r a n k e d  t e n n i s  a m a te u r  i n  1 9 6 7 ,  
w e re  u s e d .
2USLTA, USLTA O f f i c i a l  T e n n i s  Y e a rb o o k  f o r  1 9 6 8 . 
(New Y o rk :  H. 0 . Zimman, I n c . ,  1 9 6 8 ) ,  p .  37*
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I I I .  TEST USED TO MEASURE THE FOREHAND 
AND BACKHAND DRIVE IN TENNIS
The H e w i t t  r e v i s i o n  o f  t h e  D y e r  T e n n i s  T e s t  w as 
used , t o  m e a s u r e  t h e  f o r e h a n d  and. backhand , d r i v e  i n  t e n n i s  
f o r  a l l  f o u r  e x p e r i m e n t a l  g r o u p s .  H e w i t t ' s  t e s t  i n v o l v e d  
t e s t i n g  t h e  s u b j e c t s  h i t t i n g  t e n n i s  b a l l s  a g a i n s t  a  
b a c k b o a r d .  The b a l l s  w e re  h i t  f ro m  b eh in d ,  a  2 0 - f o o t  
r e s t r a i n i n g  l i n e .
Two b a l l s  an d  a  r a c q u e t  w e re  p ro v id e d ,  f o r  e a c h  
s u b j e c t  t a k i n g  t h e  t e s t .  A s m a l l  b o x  c o n t a i n i n g  e x t r a  
b a l l s  w as p l a c e d  t e n  f e e t  b e h i n d  t h e  r e s t r a i n i n g  l i n e .
The b a l l  w as  p u t  i n t o  p l a y  by s e r v i n g  i t  u n d e r h a n d  
a g a i n s t  t h e  w a l l .  F o l l o w i n g  t h e  s e r v e  t h e  b a l l  w as p la y ed ,  
a g a i n s t  t h e  w a l l  a s  r a p i d l y  a s  p o s s i b l e  f o r  30  s e c o n d s  
w i t h  t h e  s u b j e c t  u s i n g  an y  s t r o k e  d e s i r e d . .  A f t e r  t h e  
i n i t i a l  s e r v e  t h e r e  w as no  l i m i t  t o  t h e  num ber o f  t i m e s  
t h e  b a l l  cou ld , b o u n c e  b e f o r e  i t  w as  h i t ;  a l s o ,  t h e  b a l l  
need, n o t  t o u c h  t h e  ground, b e f o r e  b e i n g  p l a y e d .
I f  t h e  b a l l  w e n t  o v e r  t h e  b a c k b o a r d  o r  o u t  o f  p l a y ,  
t h e  s t u d e n t  t o o k  e x t r a  b a l l s  f ro m  t h e  b o x  b e h i n d  h im .
A l s o ,  t h e  r e s t r a i n i n g  l i n e  could , b e  c r o s s e d  t o  r e t r i e v e  
b a l l s ,  b u t  an y  h i t s  made w h i l e  i n  s u c h  a  p o s i t i o n  d.id. n o t  
c o u n t .
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E a c h  b a l l  h i t  f ro m  b e h i n d  t h e  r e s t r a i n i n g  l i n e  and. 
s t r i k i n g  t h e  b a c k b o a r d  o n  o r  a b o v e  a  t h r e e  f o o t  n e t  l i n e  
b e f o r e  t h e  en d  o f  t h e  J>0 s e c o n d s  c o u n t e d  a s  a  l e g a l  h i t  
a n d  s c o r e d  one  p o i n t .  T h r e e  t r i a l s  w e re  g i v e n  t o  e a c h  
s t u d e n t ,  t h e  f i n a l  s c o r e  b e i n g  t h e  sum o f  t h e  s c o r e s  on  
t h e  t h r e e  t r i a l s .
The H e w i t t  r e v i s i o n  o f  t h e  D y e r  T e n n i s  T e s t  w as 
s e l e c t e d  a s  t h e  m e a s u re m e n t  t o o l  f o r  t h i s  s t u d y  f o r  t h e  
f o l l o w i n g  r e a s o n s :  ( l )  U s in g  a  b e g i n n e r ' s  t e n n i s  c l a s s
a n d  a n  a d v a n c e d  t e n n i s  c l a s s ,  H e w i t t  p r o v e d  h i s  t e s t  t o  
b e  r e l i a b l e  t h r o u g h  t h e  u s e  o f  t h e  t e s t - r e t e s t  m e th o d .  
C o r r e l a t i o n  f o r  t h e  b e g i n n i n g  c l a s s  w as  r = . 8 2  a n d  f o r  t h e  
a d v a n c e d  c l a s s ,  r = . 9 3 .  He v a l i d a t e d  t h e  t e s t  by  c o r r e l a t i n g  
H e w i t t  t e s t  s c o r e s  a n d  D y e r  t e s t  s c o r e s  w i t h  r a n k  i n  c l a s s  
a s  d e t e r m i n e d  t h r o u g h  a  r o u n d  r o b i n  t o u r n a m e n t  i n  b o t h  
t h e  b e g i n n i n g  and  a d v a n c e d  c l a s s e s .  The H e w i t t  t e s t  
p r o v e d  f a r  s u p e r i o r  t o  t h e  D y e r  t e s t  f o r  m e a s u r i n g  t e n n i s  
s k i l l  o f  b e g i n n i n g  p l a y e r s  an d  som ew hat m ore  e f f e c t i v e  
f o r  a d v a n c e d  c l a s s e s .  The c o r r e l a t i o n s  o f  H e w i t t  t e s t  
s c o r e s  w i t h  r a n k  o r d e r  o f  p l a y i n g  a b i l i t y  f o r  f o u r  
b e g i n n i n g  g r o u p s  w e re  . 7 3 , . 6 8 ,  . 7 2 , . 7 1 ; f o r  tw o a d v a n c e d  
g r o u p s  t h e  c o r r e l a t i o n s  w e re  .8 4  an d  . 8 9 . ^  (2 )  T he H e w i t t
^ H e w i t t ,  0£ .  c i t . ,  p p .  I 5 5 - I 5 6 .
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t e s t  I s  e a s y  t o  a d m i n i s t e r  and  r e q u i r e d  no e x t r a  
e q u ip m e n t  e x c e p t  f o r  a  s t o p  w a t c h .  The s c o r i n g  i s  a l s o  
q u i t e  s i m p l e .  (3 )  The m a j o r i t y  o f  t h e  s t r o k e s  u s e d  f o r  
t h e  t e s t  a r e  t h e  f o r e h a n d  a n d  b a c k h a n d  d r i v e s .
IV . TESTING PROCEDURE
Two b a c k b o a r d s  l o c a t e d  on  t h e  t e n n i s  c o u r t s  w e re  
u s e d  f o r  t e s t i n g  t h e  s u b j e c t s .  The b a c k b o a r d s  w e re  
50  f e e t  i n  l e n g t h  a n d  t w e l v e  f e e t  i n  h e i g h t ,  m a k in g  i t  
p o s s i b l e  t o  t e s t  f o u r  s t u d e n t s  a t  on e  t i m e .  The t i m e  
r e q u i r e d  t o  t e s t  a  c l a s s  o f  t w e n t y - f o u r  s t u d e n t s  r a n g e d  
b e tw e e n  f i f t e e n  an d  t w e n t y  m i n u t e s .
On t h e  d a y  o f  t h e  i n i t i a l  t e s t ,  e a c h  c l a s s  w as 
d i v i d e d  i n t o  f o u r  g r o u p s .  The i n s t r u c t o r  e x p l a i n e d  and  
d e m o n s t r a t e d  t h e  t e s t .  E a c h  s t u d e n t  w as p u t  t h r o u g h  a  
2 0 - s e c o n d  p r a c t i c e  t r i a l  r u n  by h i s  g r o u p .
F o l l o w i n g  t h e  2 0 - s e c o n d  p r a c t i c e  t r i a l  r u n  e a c h  
s t u d e n t  i n  t h e  f o u r  g r o u p s  w as  a d m i n i s t e r e d  t h e  f i r s t  
3 0 - s e c o n d  t r i a l .  A f t e r  e a c h  s t u d e n t  h a d  b e e n  t e s t e d  
one  t i m e ,  t h e  t e s t  w as r e p e a t e d  i n  t h e  same r o t a t i o n a l  
o r d e r  w i t h i n  e a c h  g r o u p  u n t i l  e v e r y o n e  h ad  b e e n  a d m in ­
i s t e r e d  t h r e e  3 0 - s e c o n d  t r i a l s  i n  a l l .
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E a c h  3 0 - s e c o n d  t r i a l  w as s t a r t e d  an d  s t o p p e d  by  
t h e  r e s e a r c h e r .  W i t h i n  e a c h  g r o u p  o n e  p e r s o n  w as  d e s i g n a t e d  
a s  t h e  c o u n t e r ,  o n e  w as  a s s i g n e d  t h e  r e s p o n s i b i l i t y  o f  
w a t c h i n g  f o r  v i o l a t i o n s  o f  t h e  r e s t r a i n i n g  l i n e ,  a n d  t h e  
r e m a i n i n g  g r o u p  m em bers  w e re  b a l l  r e t r i e v e r s .  F o l l o w i n g  
e a c h  3 0 - s e c o n d  t r i a l ,  t h e  c o u n t e r s  f o r  e a c h  g r o u p  r e p o r t e d  
t h e  s c o r e s  t o  t h e  r e s e a r c h e r .
V . STATISTICAL PROCEDURE
T he s t a t i s t i c a l  t r e a t m e n t  o f  t h e  d a t a  i n v o l v e d  
f o u r  s t e p s .  F i r s t ,  a  fo rm  o f  t h e  t - t e s t  c a l l e d  t h e  
" d i f f e r e n c e  m e th o d " ^  w as  a p p l i e d  t o  t h e  d a t a  t o  d e t e r m i n e  
i f  t h e  m ean g a i n  f ro m  i n i t i a l  t e s t  t o  f i n a l  t e s t  was 
s i g n i f i c a n t  f o r  e a c h  g r o u p .  S e c o n d ,  a  c o e f f i c i e n t  o f  
c o r r e l a t i o n  by t h e  P e a r s o n - P r o d u c t - M o m e n t  m e th o d  w as 
c o m p u ted  t o  d e t e r m i n e  t h e  r e l a t i o n s h i p  b e tw e e n  t h e  
i n i t i a l  s c o r e s  and  t h e  f i n a l  g a i n s  i n  t h e  H e w i t t  s k i l l  
t e s t  p e r f o r m a n c e s .  T h i r d ,  a n a l y s i s  o f  v a r i a n c e  w as 
u s e d  t o  d e t e r m i n e  w h e t h e r  s i g n i f i c a n t  d i f f e r e n c e s  
e x i s t e d  among t h e  f o u r  g r o u p s  i n  t h e  f o l l o w i n g  s e v e n  
w a y s :  ( l )  I t  w as a p p l i e d  t o  t h e  g a i n s  made by  a l l  f o u r
A
H. E .  G a r r e t t ,  S t a t i s t i c s  i n  P s y c h o lo g y  and  
E d u c a t i o n  (New Y o rk :  D a v id  McKay Company, I n c . ,  1 9 6 4 ) ,
p .  2 2 7 .
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g r o u p s  f ro m  I n i t i a l  t e s t  t o  s e c o n d  t e s t .  (2 )  I t  was 
a p p l i e d  t o  t h e  g a i n s  made by  a l l  f o u r  g r o u p s  f ro m  I n i t i a l  
t e s t  t o  t h i r d  t e s t .  (3 ) I t  w as  a p p l i e d  t o  t h e  g a i n s  made 
by  a l l  f o u r  g r o u p s  f ro m  i n i t i a l  t e s t  t o  f o u r t h  t e s t .
(4 )  I t  w as  a p p l i e d  t o  t h e  g a i n s  made by  a l l  f o u r  g r o u p s  
fro m  i n i t i a l  t e s t  t o  f i n a l  t e s t .  ( 5 ) I t  w as a p p l i e d  t o  
t h e  g a i n s  made b y  a l l  f o u r  g r o u p s  f ro m  s e c o n d  t e s t  t o  
t h i r d  t e s t .  (6 ) I t  w as a p p l i e d  t o  t h e  g a i n s  made by a l l  
f o u r  g r o u p s  f ro m  t h i r d  t e s t  t o  f o u r t h  t e s t .  ( 7 ) I t  w as 
a p p l i e d  t o  t h e  g a i n s  made by  a l l  f o u r  g r o u p s  f ro m  f o u r t h  
t e s t  t o  f i n a l  t e s t .  T h i s  w as d o n e  t o  i s o l a t e  t h e  s i g n i f ­
i c a n c e  o f  t h e  g a i n s  w i t h i n  g r o u p s  an d  among g r o u p s  a t  t h e  
v a r i o u s  s t a g e s  o f  l e a r n i n g .
I n  a d d i t i o n  t h e  s u b j e c t s  w e re  s e p a r a t e d  i n t o  m a le  
an d  f e m a le  g r o u p s  and  a n a l y s i s  o f  v a r i a n c e  w as a p p l i e d  
t o  t h e  d a t a  f o r  e a c h  o f  t h e s e  c l a s s i f i c a t i o n s  i n  t h e  
s e v e n  w ays  a s  d e s c r i b e d  p r e v i o u s l y .
A f u r t h e r  a n a l y s i s  o f  t h e  d a t a  w as made by  d i v i d i n g  
t h e  s u b j e c t s  i n t o  a n  u p p e r  o n e - t h i r d  g r o u p ,  a  m id d le  
o n e - t h i r d  g r o u p ,  an d  a  l o w e r  o n e - t h i r d  g r o u p  a c c o r d i n g  
t o  t h e  s c o r e s  made on  t h e  i n i t i a l  H e w i t t  T e s t .  A n a l y s i s  
o f  v a r i a n c e  w as t h e n  a p p l i e d  t o  t h e  d a t a  i n  t h e  s e v e n  
p r e c e d i n g  w ays f o r  e a c h  o f  t h e s e  c l a s s i f i c a t i o n s .
The f o u r t h  s t e p  i n  t h e  s t a t i s t i c a l  t r e a t m e n t  o f  
t h e  d a t a  i n v o l v e d  t h e  u s e  o f  o r t h o g o n a l  c o m p a r i s o n s .  I n  
t h o s e  c a s e s  w h e re  t h e  co m p u te d  F - r a t i o  f ro m  a n a l y s i s  o f  
v a r i a n c e  i n d i c a t e d  a  s i g n i f i c a n t  d i f f e r e n c e  among t h e  
g r o u p s ,  o r t h o g o n a l  c o m p a r i s o n s  w e re  u s e d  t o  d e t e r m i n e  
t h e  n a t u r e  o f  t h e  d i f f e r e n c e s .
The m ean g a i n s  f ro m  i n i t i a l  t e s t  t o  e a c h  o f  t h e  
s u c c e e d i n g  t e s t s  w e re  g r a p h i c a l l y  r e p r e s e n t e d  i n  t h e  
fo rm  o f  l e a r n i n g  c u r v e s  f o r  t h e  f o u r  e x p e r i m e n t a l  g r o u p s  
L e a r n i n g  c u r v e s  w e re  a l s o  c o n s t r u c t e d  f o r  t h e  s u b - g r o u p s  
m a le  s u b j e c t s ;  f e m a le  s u b j e c t s ;  u p p e r  o n e - t h i r d  o f  t h e  
s u b j e c t s ;  m i d d l e  o n e - t h i r d  o f  t h e  s u b j e c t s ;  l o w e r  o n e -  
t h i r d  o f  t h e  s u b j e c t s .
CHAPTER IV
PRESENTATION AND ANALYSIS OF DATA
F o u r  s t a t i s t i c a l  t o o l s  w e re  em p lo y e d  t o  a n a l y z e  
t h e  r e s u l t s  o f  t h i s  s t u d y .  They w e r e :  ( 1 )  t h e  s i g n i f ­
i c a n c e  o f  t h e  d i f f e r e n c e  b e tw e e n  c o r r e l a t e d  m eans  t o  
d e t e r m i n e  w h e t h e r  t h e  m ean g a i n  f ro m  I n i t i a l  t e s t  t o  
f i n a l  t e s t  w as s i g n i f i c a n t  f o r  e a c h  g r o u p ;  ( 2 ) a  c o e f f i ­
c i e n t  o f  c o r r e l a t i o n  by  t h e  p r o d u c t -m o m e n t  m e th o d  t o  
d e t e r m i n e  t h e  r e l a t i o n s h i p  o f  t h e  i n i t i a l  s c o r e s  and  
f i n a l  g a i n s ;  ( 3 ) a n a l y s i s  o f  v a r i a n c e  t o  d e t e r m i n e  
w h e t h e r  t h e r e  w e re  any  s i g n i f i c a n t  d i f f e r e n c e s  among 
t h e  f o u r  e x p e r i m e n t a l  g r o u p s ;  a n d  (4 )  o r t h o g o n a l  c o m p ar­
i s o n s  t o  d e t e r m i n e  w h e re  t h e  d i f f e r e n c e s  e x i s t e d .
I n  o r d e r  t o  e x a m in e  a l l  o f  t h e  e f f e c t s  o f  t h e  
t r e a t m e n t s  m ore  c l e a r l y ,  t h e  m ean g a i n s  f ro m  i n i t i a l  
t e s t  t o  e a c h  o f  t h e  s u c c e e d i n g  t e s t s  w e re  g r a p h i c a l l y  
r e p r e s e n t e d  i n  t h e  fo rm  o f  l e a r n i n g  c u r v e s  f o r  t h e  f o u r  
e x p e r i m e n t a l  g r o u p s .  L e a r n i n g  c u r v e s  w e re  a l s o  c o n s t r u c t e d  
f o r  t h e  s u b - g r o u p s .
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I .  SIGNIFICANCE OF THE GAINS FROM IN ITIA L 
TEST TO FINAL TEST FOR EACH GROUP
I n  c o m p u t in g  t h e  " d i f f e r e n c e  method." t - t e s t s  o n  t h e  
d a t a  f o r  e a c h  o f  t h e  f o u r  e x p e r i m e n t a l  g r o u p s  t o  d e t e r m i n e  
i f  t h e  m ean g a i n s  f ro m  i n i t i a l  t e s t  t o  f i n a l  t e s t  w e re  
s i g n i f i c a n t ,  t h e  f o l l o w i n g  t 1s w e re  o b t a i n e d :  a t  o f  6 . 7 2  
f o r  G roup  I ,  a  t  o f  1 0 .6 8  f o r  G roup  I I ,  a  t  o f  5 . 9 8  f o r  
G roup  I I I ,  and. a t  o f  1 0 .2 5  f o r  G ro u p  IV . As shown I n  
T a b l e s  I  t h r o u g h  IV , p a g e s  2 8 - 3 0 ,  t h e  t 1s f o r  a l l  f o u r  
g r o u p s  w e re  s i g n i f i c a n t  a t  t h e  . 0 1  l e v e l  o f  p r o b a b i l i t y ,  
i n d i c a t i n g  t h a t  t h e  f o u r  m ethod,s o f  i n s t r u c t i o n  used, i n  
t h i s  s tud.y  w e re  s i g n i f i c a n t l y  e f f e c t i v e  i n  im p r o v in g  t h e  
t e n n i s  p l a y i n g  a b i l i t y  o f  c o l l e g e  men and. women.
TABLE I
COMPARISON OF IN IT IA L AND FINAL SCORES IN THE 
HEWITT TENNIS TEST FOR GROUP I
S c o r e Mean S . E .
T r i a l s N M eans D i f f . D i f f .  t P
I n i t i a l
T e s t 34 2 7 - 8 2
8 . 4 7 1 .2 6  6 . 7 2 .0 1
F i n a l
T e s t 34 3 6 .2 9
t n e e d e d  f o r s i g n i f i c a n c e  a t t h e  . 0 5  l e v e l  o f
c o n f i d e n c e , 2 . 0 4 ; f o r  t h e  . 01  l e v e l ,  2 . 7 5 .
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TABLE I I
COMPARISON OF IN ITIA L AND FINAL SCORES IN THE 
HEWITT TENNIS TEST FOR GROUP I I
T r i a l s N
S c o r e
M eans
Mean
D i f f .
S .E .
D i f f . t P
I n i t i a l
T e s t
F i n a l
T e s t
45
45
2 3 .5 3
3 5 . 0 7
1 1 .5 4 1 .0 8 1 0 . 6 8 . 0 1
t n e e d e d  f o r  
c o n f i d e n c e
s i g n i f i c a n c e  a t  
, 2 . 0 2 ; f o r  t h e
t h e  . 0 5  l e v e l  o f  
. 0 1  l e v e l ,  2 . 7 0 .
TABLE I I I
COMPARISON OF 
HEWITT '
IN IT IA L AND FINAL SCORES IN 
TENNIS TEST FOR GROUP I I I
THE
T r i a l s N
S c o r e
M eans
Mean
D i f f .
S .E .
D i f f . t P
I n i t i a l
T e s t
F i n a l
T e s t
38
38
2 6 .2 6
3 4 .3 9
8 .1 3 1 .3 6 5 .9 8 . 0 1
t  n e e d e d  f o r  s i g n i f i c a n c e  a t  t h e  . 0 5  l e v e l  o f
c o n f i d e n c e ,  2 . 0 2 ; f o r  t h e  . 0 1  l e v e l ,  2 . 7 1 .
TABLE IV
3 0
COMPARISON OF IN ITIA L AND FINAL SCORES IN THE 
HEWITT TENNIS TEST FOR GROUP IV
T r i a l s N
S c o r e
M eans
Mean
D i f f .
S .E .
D i f f . t p
I n i t i a l
T e s t 41 2 4 .6 6
8 . 6 1
-3"CO 1 0 . 2 5 .0 1
F i n a l
T e s t 41 3 3 .2 7
t  needed , f o r  s i g n i f i c a n c e  a t  t h e  . 0 5  l e v e l  o f
c o n f i d e n c e ,  2 . 0 2 ; f o r  t h e  . 0 1  l e v e l ,  2 . 7 1 .
I I .  CORRELATION OF THE IN IT IA L SCORES WITH 
THE GAINS FOR ALL SUBJECTS
A c o e f f i c i e n t  o f  c o r r e l a t i o n  w as computed, t o  
d .e te r m in e  t h e  r e l a t i o n s h i p  b e tw e e n  i n i t i a l  s c o r e s  and 
f i n a l  g a i n s  i n  H e w i t t  t e n n i s  s k i l l  t e s t  p e r f o r m a n c e s .
The P e a r s o n - P r o d u c t - M o m e n t  m e th o d  w as u s e d  t o  e s t a b l i s h  
t h i s  r e l a t i o n s h i p .  The i n i t i a l  s c o r e s  and f i n a l  g a i n s  f o r  
a l l  f o u r  g r o u p s  w e re  combined, f o r  t h e  p u r p o s e  o f  t h i s  
c o m p u t a t i o n .  C o m p u ta t io n  o f  t h e  one  hundred , and. f i f t y -  
e i g h t  s u b j e c t s '  i n i t i a l  s c o r e s  and. g a i n s  y ie ld .ed .  a  c o e f f i ­
c i e n t  o f  c o r r e l a t i o n  o f  - . 2 0 9  w h ic h  w as s i g n i f i c a n t  a t  
t h e  . 0 1  l e v e l  o f  p r o b a b i l i t y .
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T h i s  r e l a t i o n s h i p  i n d i c a t e d  t h a t  o n l y  f o u r  p e r  
c e n t  ( r 2 ) o f  t h e  v a r i a b i l i t y  i n  t h e  f i n a l  s c o r e s  w as 
a c c o u n t e d  f o r  by  t h e  i n i t i a l  s c o r e s .  The n e g a t i v e  d i r e c ­
t i o n  o f  t h e  c o r r e l a t i o n  d e n o t e d  t h a t  l o w e r  i n i t i a l  s c o r e s  
r e s u l t e d  i n  l a r g e r  g a i n s  an d  h i g h e r  i n i t i a l  s c o r e s  r e s u l t e d  
i n  s m a l l e r  g a i n s .
I I I .  ANALYSIS OF DATA FOR ALL 158 SUBJECTS 
IN THE FOUR EXPERIMENTAL GROUPS
No a t t e m p t  w as made t o  e q u a t e  t h e  f o u r  g r o u p s  i n  
t e r m s  o f  t e n n i s  a b i l i t y  a t  t h e  b e g i n n i n g  o f  t h e  i n v e s t i g a ­
t i o n .  H ow ever, s i n c e  t h e  c o r r e l a t i o n  b e tw e e n  t h e  i n i t i a l  
s c o r e s  a n d  f i n a l  g a i n s  i n d i c a t e d  t h a t  o n ly  f o u r  p e r  c e n t  
( r 2 ) o f  t h e  v a r i a b i l i t y  i n  t h e  f i n a l  s c o r e s  w as  d u e  t o  
t h e  i n i t i a l  s t a t u s  o f  t h e  s u b j e c t s ,  a n a l y s i s  o f  v a r i a n c e  
w as u s e d  t o  d e t e r m i n e  w h e t h e r  s i g n i f i c a n t  d i f f e r e n c e s  
e x i s t e d  among t h e  f o u r  g r o u p s .  T h i s  s t a t i s t i c a l  p r o c e s s  
w as a p p l i e d  t o  t h e  g a i n s  made f r o m :  i n i t i a l  t e s t  t o
s e c o n d  t e s t ,  i n i t i a l  t e s t  t o  t h i r d  t e s t ,  i n i t i a l  t e s t  t o  
f o u r t h  t e s t ,  i n i t i a l  t e s t  t o  f i n a l  t e s t ,  s e c o n d  t e s t  t o  
t h i r d  t e s t ,  t h i r d  t e s t  t o  f o u r t h  t e s t ,  an d  f o u r t h  t e s t  
t o  f i n a l  t e s t .
As shown i n  T a b l e s  V t h r o u g h  X, p a g e s  3 2 - 3 5 ,  t h e  
F - r a t l o s  f o r  t h e  m ean g a i n  d i f f e r e n c e s  among t h e  f o u r
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g r o u p s  did. n o t  m e e t  t h e  t e s t  o f  s i g n i f i c a n c e  a t  t h e  .0 5  
l e v e l  o f  c o n f i d e n c e .  T h e r e f o r e ,  t h e r e  w e re  no  r e a l  
d i f f e r e n c e s  among t h e  f o u r  g r o u p s  i n  m ean g a i n s  f ro m :  
i n i t i a l  t e s t  t o  s e c o n d  t e s t ,  i n i t i a l  t e s t  t o  t h i r d  t e s t ,  
i n i t i a l  t e s t  t o  f o u r t h  t e s t ,  i n i t i a l  t e s t  t o  f i n a l  t e s t ,  
t h i r d  t e s t  t o  f o u r t h  t e s t ,  an d  f o u r t h  t e s t  t o  f i n a l  t e s t .
TABLE V
ANALYSIS OF VARIANCE OF MEAN GAINS FROM IN ITIA L HEWITT 
TENNIS TEST TO SECOND HEWITT TEST FOR FOUR 
GROUPS OF COLLEGE MEN AND WOMEN
S o u r c e  o f  
V a r i a t i o n
Sum o f  
S q u a r e s d f
Mean S q u a re  
V a r i a n c e
F
R a t i o P
Among 63 3 2 1 . 0 .5 6 N .S .
W i t h i n 5692 154 3 6 .9 6
T o t a l 5755 157
F n e e d e d f o r  s i g n i f i c a n c e a t  t h e  . 0 5  l e v e l o f
c o n f i d e n c e ,  2 . 6 6 ; f o r  t h e  . 0 1  l e v e l ,  3 . 9 1 . 
Mean G a i n s :  G ro u p  I  = 3 . 7 9 ;  G roup  1 1 =  5 * 4-2 ;
G roup  I I I  = 5 - 3 6 ;  G roup  IV = 5 . 1 7 .
33
TABLE VI
ANALYSIS OF VARIANCE OF MEAN GAINS FROM INITIAL HEWITT
TENNIS TEST TO THIRD HEWITT TEST FOR FOUR
GROUPS OF COLLEGE MEN AND WOMEN
S o u r c e  o f  
V a r i a t i o n
Siam o f  
S q u a r e s d f
Mean
S q u a re
F
R a t i o P
Among G ro u p s 154 3 5 1 .3 3 1 . 3 4 N .S .
W i t h i n  G ro u p s 5889 154 3 8 .2 4
T o t a l 6043 157
F n e e d e d  f o r  s i g n i f i c a n c e  a t  
c o n f i d e n c e ,  2 . 6 6 ; f o r  t h e  
Mean G a i n s :  G ro u p  I  = 5 - 9 7 ;  
G roup  I I I  = A .4 2 ;  G ro u p  IV
t h e  . 0 5  l e v e l  o f  
. 0 1  l e v e l ,  3 *9 1 . 
G roup  I I  = 7 * 0 6 ;  
= 5 . 2 9 .
TABLE V I I
ANALYSIS OF VARIANCE OF MEAN GAINS 
TENNIS TEST TO FOURTH HEWITT 
GROUPS OF COLLEGE MEN
. FROM IN ITIA L HEWITT 
TEST FOR FOUR 
AND WOMEN
S o u r c e  o f  
V a r i a t i o n
Sum o f  
S q u a r e s d f
Mean
S q u a re
F
R a t i o P
Among G ro u p s 163 3 5 4 .3 3 1 .3 5 N .S .
W i t h i n  G ro u p s 6167 154 4 0 . 0 4
T o t a l 6330 157
F n e e d e d  f o r  s i g n i f i c a n c e  a t  t h e  .0 5  l e v e l  o f  
c o n f i d e n c e ,  2 . 6 6 ; f o r  t h e  . 0 1  l e v e l ,  3 *9 1 . 
Mean G a i n s :  G roup  I  = 7 . 2 9 ;  G roup  I I  = 8 . 6 8 ;
G roup  I I I  = 5 . 8 9 ;  G roup  IV = 7 - 7 3 .
34
TABLE V II I
ANALYSIS OF VARIANCE OF MEAN GAINS FROM INITIAL HEWITT
TENNIS TEST TO FINAL HEWITT TEST FOR FOUR
GROUPS OF COLLEGE MEN AND WCMEN
S o u r c e  o f  
V a r i a t i o n
Sum o f  
S q u a r e s
Mean 
d f  S q u a r e
F
R a t i o  P
Among G ro u p s 320 3 1 0 6 .6 6 2 .2 0  N .S .
W i t h i n  G ro u p s 7453 154 4 8 .3 9
T o t a l 7773 157
F n e e d e d  f o r  s i g n i f i c a n c e  a t  t h e  .0 5  : 
c o n f i d e n c e ,  2 . 6 6 ; f o r  t h e  . 0 1  l e v e l  
Mean G a i n s :  G roup  I  = 8 . 4 7 ;  G ro u p  I I  
G roup  I I I  = 8 . 1 3 ;  G roup  IV = 8 . 6 0 .
l e v e l  o f  
, 3 . 9 1 .
= 1 1 .5 3 ;
TABLE IX
ANALYSIS OF VARIANCE OF MEAN GAINS FROM THIRD HEWITT 
TENNIS TEST TO FOURTH HEWITT TEST FOR FOUR 
GROUPS OF COLLEGE MEN AND WOMEN
S o u r c e  o f  
V a r i a t i o n
Sum o f  
S q u a r e s
Mean 
d f  S q u a re
F
R a t i o  P
Among G ro u p s 41 3 1 3 .6 7 .3 3  N .S .
W i t h i n  G ro u p s 6672 154 4 3 .3 2
T o t a l 6713 15 7
F needed, f o r  s i g n i f i c a n c e  a t  t h e  .0 5  l e v e l  o f  
c o n f i d e n c e ,  2 . 6 6 ; f o r  t h e  . 0 1  l e v e l ,  3 *9 1 . 
Mean G a i n s :  G ro u p  I  = 1 . 7 9 ;  G roup  I I  = 1 .6 2
G roup  I I I  = 1 . 8 7 ;  G ro u p  IV = 2 . 9 0 .
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TABLE X
ANALYSIS OF VARIANCE OF MEAN GAINS FROM FOURTH HEWITT
TENNIS TEST TO FINAL HEWITT TEST FOR FOUR
GROUPS OF COLLEGE MEN AND WOMEN
S o u r c e  o f  
V a r i a t i o n
Sum o f  
S q u a r e s d f
Mean
S q u a re
F
R a t i o P
.Among G ro u p s 83 3 2 7 . 6 7 .7 2 N .S .
W i t h i n  G ro u p s 5956 154 3 8 . 6 7
T o t a l 6039 157
F n e e d e d  a t  t h e  .0 5  l e v e l  o f  c o n f i d e n c e ,
2 . 6 6 ; f o r  t h e  . 0 1  l e v e l ,  3 . 9 1 .
Mean G a i n s :  G roup  I  = 1 . 7 1 ;  G ro u p  I I  = 2 . 9 3 ;
G roup  I I I  = 2 . 2 4 ;  G roup  IV = 1 . 0 2 .
The F - r a t l o  f o r  t h e  m ean  g a i n  d i f f e r e n c e s  among t h e  
f o u r  g r o u p s  f ro m  s e c o n d  t e s t  t o  t h i r d  t e s t  w as 2 . 8 3  ( s e e  
T a b le  X I ,  p a g e  3 6 ) .  T h i s  w as s i g n i f i c a n t  a t  t h e  .0 5  
l e v e l  o f  p r o b a b i l i t y  a n d  t h i s  i n d i c a t e d  t h a t  t h e r e  w e re  
s i g n i f i c a n t  d i f f e r e n c e s  among t h e  f o u r  e x p e r i m e n t a l  
g r o u p s  a t  t h i s  s t a g e  o f  t h e  l e a r n i n g  p e r i o d .
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TABLE XI
ANALYSIS OF VARIANCE OF MEAN GAINS FROM SECOND HEWITT
TENNIS TEST TO THIRD HEWITT TEST FOR FOUR
GROUPS OF COLLEGE MEN AND WOMEN
S o u r c e  o f  
V a r i a t i o n
Sum o f  
S q u a r e s d f
Mean
S q u a r e
F
R a t i o P
Among G ro u p s 379 3 1 2 6 .3 3 2 .8 3 .0 5
W i t h i n  G ro u p s 6882 154 4 4 . 6 9
T o t a l 7261 15 7
F needed , f o r  s i g n i f i c a n c e  a t  t h e  .0 5  l e v e l  o f  
c o n f i d e n c e ,  2 . 6 6 ; f o r  t h e  . 0 1  l e v e l ,  3 *9 1 . 
Mean G a i n s :  G roup  I  = 3 * 1 2 ;  G roup  I I  = 1 . 8 2 ;
G ro u p  I I I  = - . 6 8 ; G ro u p  IV = - . 4 9 .
O r t h o g o n a l  c o m p a r i s o n s  w e re  c o m p u te d  t o  d e t e r m i n e  
t h e  n a t u r e  o f  t h e  d i f f e r e n c e s .  The f o l l o w i n g  c o m p a r i s o n s  
w e re  m a d e :
G roup  
Mean G a in
I
3 .1 2
I I  I I I
1 . 8 2  - . 6 8
IV
- . 4 9
C o m p a r is o n 1 + 1 - 1  0 0
C o m p a r is o n 2 0 0  - 1 + 1
C o m p a r is o n 3 + 1 +1 - 1 - 1
The r e s u l t s  o f  t h e s e  c o m p a r i s o n s  a r e  su m m a riz ed  
i n  T a b le  X I I ,  p a g e  3 7 .
TABLE X II
3 7
ORTHOGONAL COMPARISONS OF MEAN GAINS FROM SECOND HEWITT
TENNIS TEST TO THIRD HEWITT TEST FOR FOUR
GROUPS OF COLLEGE MEN AND WCMEN
S o u r c e  o f  
V a r i a t i o n
Siirn o f  
S q u a r e s d f
Mean
S q u a r e
F
R a t i o P
C o m p a r is o n  1 3 2 .5 0 1 3 2 .5 0 .7 2 7 N .S .
C o m p a r is o n  2 • 76 1 • 76 .0 1 N .S .
C o m p a r is o n  3 3 4 6 .5 5 1 3 4 6 .5 5 7 -7 5 .0 1
W i t h i n  G ro u p s 3 7 9 . 154 4 4 .6 9
F n e e d e d  f o r  s i g n i f i c a n c e  a t  t h e  .0 5  l e v e l  o f
c o n f i d e n c e ,  3 . 9 0 ;  f o r  t h e  .0 1  l e v e l ,  6 . 8 1 .
The F - r a t i o  f o r  o r t h o g o n a l  c o m p a r i s o n  1 d i d  n o t  
m e e t  t h e  t e s t  o f  s i g n i f i c a n c e  a t  t h e  .0 5  l e v e l  o f  c o n f i d e n c e ,  
t h u s ,  i n d i c a t i n g  t h a t  t h e r e  w as no s i g n i f i c a n t  d i f f e r e n c e  
b e tw e e n  t h e  m ean g a i n s  f o r  G ro u p s  I  and  I I .  N or d i d  t h e  
F - r a t i o  f o r  o r t h o g o n a l  c o m p a r i s o n  2 m e e t  t h e  t e s t  o f  
s i g n i f i c a n c e  a t  t h e  . 0 5  l e v e l  o f  c o n f i d e n c e ,  i n d i c a t i n g  
t h a t  t h e r e  w as no s i g n i f i c a n t  d i f f e r e n c e  b e tw e e n  t h e  m ean 
g a i n s  f o r  G ro u p s  I I I  an d  IV .
The F - r a t i o  f o r  o r t h o g o n a l  c o m p a r i s o n  3 w as 7 .7 5 *
T h i s  w as s i g n i f i c a n t  a t  t h e  .0 1  l e v e l  o f  p r o b a b i l i t y  and  
t h i s  d e n o t e d  t h a t  t h e  c o m b in ed  m ean g a i n s  o f  G ro u p s  I  and  
I I  w e re  s i g n i f i c a n t l y  b e t t e r  t h a n  t h e  co m b in ed  m ean g a i n s
o f  G ro u p s  I I I  and  IV . T h e r e f o r e ,  t h e  im p ro v e m e n t  i n  
t e n n i s  s k i l l  made by  G ro u p s  I  and  I I  d u r i n g  t h e  s e v e n t h  
t o  t h e  t e n t h  w eek  o f  i n s t r u c t i o n  w as s i g n i f i c a n t l y  b e t t e r  
t h a n  t h e  im p ro v e m e n t  made by  G ro u p s  I I I  an d  IV d u r i n g  t h a t  
same p e r i o d .  S i n c e  G ro u p  I  v ie w e d  t h e  l o o p  f i l m  a n d  s lo w -  
m o t io n  p i c t u r e s  o f  t h e m s e l v e s  d u r i n g  t h e  f i f t h  w eek  o f  
i n s t r u c t i o n  and  G ro u p  I I  r e c e i v e d  t h e  same t r e a t m e n t  d u r i n g  
t h e  e i g h t h  w e ek ,  i t  c a n  b e  a ssu m e d  t h a t  t h e  e a r l i e r  v i e w in g  
o f  t h e  s lo w - m o t io n  p i c t u r e s  o f  t h e  l e a r n e r s  a n d  t h e  l o o p  
f i l m  w as m ore  e f f e c t i v e  i n  p r o d u c i n g  e a r l y  g a i n s  i n  t e n n i s  
s k i l l .
IV . ANALYSIS OF DATA FOR MALE SUBJECTS 
IN THE FOUR EXPERIMENTAL GROUPS
The s t a t i s t i c a l  t r e a t m e n t  u s e d  o n  t h e  d a t a  f o r  t h e  
m a le  s u b j e c t s  i n  t h e  f o u r  g r o u p s  w as  i d e n t i c a l  t o  t h a t  
u s e d  i n  t h e  f o r e g o i n g  s e c t i o n .
As shown i n  T a b l e s  X I I I  t h r o u g h  X V I I I ,  p a g e s  3 9 - 4 1 ,  
t h e  F - r a t i o s  f o r  t h e  m ean g a i n  d i f f e r e n c e s  among t h e  f o u r  
g r o u p s  o f  men f a i l e d  t o  m ee t  t h e  t e s t  o f  s i g n i f i c a n c e  a t  
t h e  .0 5  l e v e l  o f  c o n f i d e n c e .  C o n s e q u e n t l y ,  t h e r e  w e re  no 
r e a l  d i f f e r e n c e s  among t h e  f o u r  g r o u p s  i n  mean g a i n s  f r o m :  
i n i t i a l  t e s t  t o  s e c o n d  t e s t ,  i n i t i a l  t e s t  t o  t h i r d  t e s t ,  
i n i t i a l  t e s t  t o  f o u r t h  t e s t ,  i n i t i a l  t e s t  t o  f i n a l  t e s t ,
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s e c o n d  t e s t  t o  t h i r d  t e s t ,  and  f o u r t h  t e s t  t o  f i n a l  
t e s t .
TABLE X I I I
ANALYSIS OF VARIANCE OF MEAN GAINS FROM IN ITIA L HEWITT 
TENNIS TEST TO SECOND HEWITT TEST FOR FOUR 
GROUPS OF COLLEGE MEN
S o u r c e  o f  
V a r i a t i o n
Sum o f  
S q u a r e s d f
Mean
S q u a re
F
R a t i o P
Among G ro u p s 79 3 2 6 .3 3 • 72 N .S .
W i t h i n  G ro u p s 2535 71 3 5 .7 0
T o t a l 2614 74
F n e e d e d  f o r  s i g n i f i c a n c e  a t  
c o n f i d e n c e ,  2 . 7 4 ;  f o r  t h e  
Mean G a i n s :  G roup  I  = 3 . 5 8 ;  
G roup  I I I  = 6 . 5 8 ; G roup  IV
t h e  .0 5  : 
.0 1  l e v e l  
G roup  I I  
= 5 . 2 3 .
l e v e l  o f  
, 4 . 0 7 .
= 5 . 4 5 ;
TABLE XIV
ANALYSIS OF VARIANCE OF MEAN GAINS FROM IN ITIA L HEWITT 
TENNIS TEST TO THIRD HEWITT TEST FOR FOUR 
GROUPS OF COLLEGE MEN
S o u r c e  o f  
V a r i a t i o n
Sum o f  
S q u a r e s d f
Mean
S q u a re
F
R a t i o P
Among G ro u p s 14 3 4 .6 6 .1 0 N .S .
W i t h i n  G ro u p s 3080 71 4 3 .3 8
T o t a l 3094 74
F n e e d e d  f o r  s i g n i f i c a n c e  a t  t h e  .0 5  l e v e l  o f  
c o n f i d e n c e ,  2 . 7 4 ;  f o r  t h e  .0 1  l e v e l ,  4 . 0 7 .  
Mean G a i n s :  G roup  I  = 5 * 4 7 ;  G roup  I I  = 4 . 3 7 ;
G roup  I I I  = 4 . 7 6 ;  G roup  IV = 5 * 4 1 .
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TABLE XV
ANALYSIS OF VARIANCE OF MEAN GAINS FROM INITIAL HEWITT
TENNIS TEST TO FOURTH HEWITT TEST FOR FOUR
GROUPS OF COLLEGE MEN
S o u r c e  o f  Sum o f  Mean F
V a r i a t i o n __________ S q u a r e s  d f  S q u a re  R a t i o ______ P
Among G ro u p s 394 3 1 3 1 .3 3 2 . 5 1 N .S .
W i t h i n  G ro u p s 3705 71 5 2 .1 8
T o t a l 4099 74
F needed , f o r  s i g n i f i c a n c e  a t  t h e  .0 5  l e v e l  o f  
c o n f i d e n c e ,  2 . 7 4 ;  f o r  t h e  .0 1  l e v e l ,  4 . 0 7 .  
Mean G a i n s :  G roup  I  = 4 . 2 5 ;  G roup  I I  = 9 . 9 5 ;
G roup  1 1 1 =  5 . 7 0 ;  G ro u p  IV = 8 . 7 0 .
TABLE XVI
ANALYSIS OF VARIANCE OF MEAN GAINS FROM IN ITIA L HEWITT 
TENNIS TEST TO FINAL HEWITT TEST FOR FOUR 
GROUPS OF COLLEGE LIEN
S o u r c e  o f  Sum o f  Mean F
V a r i a t i o n __________S q u a r e s  d f  S q u a r e  R a t i o ______ P
Among G ro u p s 197 3 6 5 .6 6 1 .0 1 N .S .
W i t h i n  G ro u p s 4589 71 6 4 .6 3
T o t a l 4786 74
F n e e d e d  f o r  s i g n i f i c a n c e  a t  t h e  .0 5  l e v e l  o f  
c o n f i d e n c e ,  2 . 7 4 ;  f o r  t h e  .0 1  l e v e l ,  4 . 0 7 .  
Mean G a i n s :  G roup  I  = 8 . 0 0 ;  G roup  I I  = 1 2 .2 5 ;
G roup  I I I  = 1 0 . 1 1 ;  G roup  IV = 9 .2 5 -
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TABLE XVII
ANALYSIS OF VARIANCE OF MEAN GAINS FROM SECOND HEWITT
TENNIS TEST TO THIRD HEWITT TEST FOR FOUR
GROUPS OF COLLEGE MEN
S o u r c e  o f  Sum o f  Mean F
V a r i a t i o n __________ S q u a r e s  d f  S q u a r e  R a t i o ______ P
Among G ro u p s  76 3 2 5 .3 3  .4 9  N .S .
W i t h i n  G ro u p s  3 6 4 7  71 5 1 . 3
T o t a l  3723  74
F n e e d e d  f o r  s i g n i f i c a n c e  a t  t h e  .0 5  l e v e l  o f  
c o n f i d e n c e ,  2 . 7 4 ;  f o r  t h e  .0 1  l e v e l ,  4 . 0 7 .  
Mean G a i n s :  G roup  I  = 1 . 8 8 ;  G roup  I I  = - . 7 5 ;
G roup  I I I  = - . 4 1 ;  G roup  TV = . 2 3 .
TABLE X V III
ANALYSIS OF VARIANCE OF MEAN GAINS FROM FOURTH HEWITT 
TENNIS TEST TO FINAL HEWITT TEST FOR FOUR 
GROUPS OF COLLEGE MEN
S o u r c e  o f  Sum o f  Mean F
V a r i a t i o n ___________S q u a r e s  d f  S q u a r e  R a t i o ______ P
Among G ro u p s  125 3 4 1 . 6 7  .8 4  N .S .
W i t h i n  G ro u p s  3569  71 5 0 . 2 7
T o t a l  3 6 9 4  74
F n e e d e d  f o r  s i g n i f i c a n c e  a t  t h e  .0 5  l e v e l  o f  
c o n f i d e n c e ,  2 . 7 4 ;  f o r  t h e  .0 1  l e v e l ,  4 . 0 7 .  
Mean G a i n s :  G roup  I  = 3 . 7 6 ; G roup  I I  = 2 . 4 5 ;
G roup  I I I  = 4 . 4 1 ;  G roup  IV = . 8 8 .
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The F - r a t i o  f o r  t h e  m ean g a i n  d i f f e r e n c e s  among 
t h e  f o u r  g r o u p s  f ro m  t h i r d  t e s t  t o  f o u r t h  t e s t  w as 3 . 3 4  
( s e e  T a b l e  X IX ).  T h i s  w as  s i g n i f i c a n t  a t  t h e  .0 5  l e v e l  
o f  p r o b a b i l i t y ,  i n d i c a t i n g  t h a t  t h e r e  w e re  s i g n i f i c a n t  
d i f f e r e n c e s  among t h e  f o u r  g r o u p s  a t  t h i s  s t a g e  o f  t h e  
l e a r n i n g  p e r i o d .
TABLE XIX
ANALYSIS OF VARIANCE OF MEAN GAINS FROM THIRD HEWITT 
TENNIS TEST TO FOURTH HEWITT TEST FOR FOUR 
GROUPS OF COLLEGE MEN
S o u r c e  o f  
V a r i a t i o n
Sum o f  
S q u a r e s d f
Mean
S q u a re
F
R a t i o P
Among G ro u p s 40 4 3 1 3 4 .6 7 3 .3 4 • 05
W i t h i n  G ro u p s 2858 71 4 0 .2 5
T o t a l 3262 74
F n e e d e d  f o r  s i g n i f i c a n c e  a t  t h e  .0 5  l e v e l  o f  
c o n f i d e n c e ,  2 . 7 4 ;  f o r  t h e  .0 1  l e v e l ,  4 . 0 7 .  
Mean G a i n s :  G ro u p  I  = - . 2 9 ;  G roup  I I  = 5 - 5 8 ;
G roup  I I I  = . 9 4 ;  G roup  IV = 2 . 8 8 .
O r th o g o n a l  c o m p a r i s o n s  w e re  co m p u ted  t o  d e t e r m i n e  
t h e  n a t u r e  o f  t h e  d i f f e r e n c e s .  The f o l l o w i n g  c o m p a r i s o n s
w e re  m a d e :
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G roup I I I I I I IV
Mean G a in - . 2 9 5 .5 8 .9 4 2 .8 8
C o m p a r is o n  1 0 + 1 0 - 1
C o m p a r is o n  2 - 1 + 1 - 1 +1
C o m p a r is o n  3 - 1 0 + 1 0
The r e s u l t s  o f  t h e s e  c o m p a r i s o n s  a r e  su m m a riz ed  
I n  T a b le  XX.
TABLE XX
ORTHOGONAL COMPARISONS OF MEAN GAINS FROM THIRD HEWITT 
TENNIS TEST TO FOURTH HEWITT TEST FOR FOUR 
GROUPS OF COLLEGE MEN
S o u r c e  o f  
V a r i a t i o n
Sum o f  
S q u a r e s d f
Mean
S q u a r e
F
R a t i o P
C o m p a r is o n  1 7 2 .5 8 1 7 2 .5 8 1 .8 0 N .S .
C o m p a r is o n  2 3 1 8 .5 5 1 3 1 8 .5 5 7 . 9 1 .0 1
C o m p a r is o n  3 1 2 . 9 7 1 1 2 . 9 7 • 32 N .S .
W i t h i n  G ro u p s 4 0 4 .0 0 71 4 0 .2 5
F n e e d e d  f o r  s i g n i f i c a n c e  a t  t h e  .0 5  l e v e l  o f
c o n f i d e n c e ,  3 . 9 8 ;  f o r  t h e  .0 1  l e v e l ,  7 . 0 1 .
The F - r a t i o  f o r  o r t h o g o n a l  c o m p a r i s o n  1 d i d  n o t  m ee t  
t h e  t e s t  o f  s i g n i f i c a n c e  a t  t h e  . 0 5  l e v e l  o f  c o n f i d e n c e ,  
t h u s ,  r e v e a l i n g  t h a t  t h e r e  w as no s i g n i f i c a n t  d i f f e r e n c e  
b e tw e e n  t h e  m ean g a i n s  f o r  G ro u p s  I I  an d  IV . N or d i d  t h e  
F - r a t i o  f o r  o r t h o g o n a l  c o m p a r i s o n  3 m e e t  t h e  t e s t  o f
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s i g n i f i c a n c e  a t  t h e  . 0 5  l e v e l  o f  c o n f i d e n c e ,  i n d i c a t i n g  
t h a t  t h e r e  w as no s i g n i f i c a n t  d i f f e r e n c e  b e tw e e n  t h e  
m ean g a i n s  f o r  G roup  I  and  I I I .
The F - r a t i o  f o r  o r t h o g o n a l  c o m p a r i s o n  2 w as 7 . 9 1 .  
T h i s  w as s i g n i f i c a n t  a t  t h e  .0 1  l e v e l  o f  p r o b a b i l i t y  and  
t h i s  r e v e a l e d  t h a t  t h e  c o m b in ed  m ean g a i n s  o f  G ro u p s  I I  
an d  IV w e re  s i g n i f i c a n t l y  b e t t e r  t h a n  t h e  c o m b in ed  mean 
g a i n s  o f  G ro u p s  I  and  I I I .  H e n ce ,  t h e  im p ro v e m e n t  i n  
t e n n i s  s k i l l  made by  G ro u p s  I I  an d  IV d u r i n g  t h e  t e n t h  
t o  t h e  t h i r t e e n t h  w eek  o f  i n s t r u c t i o n  w as s i g n i f i c a n t l y  
b e t t e r  t h a n  t h e  im p ro v e m e n t  made by  G ro u p s  I  and. I l l  
d u r i n g  t h a t  same p e r i o d .
V. ANALYSIS OF DATA FOR FEMALE SUBJECTS 
IN THE FOUR EXPERIMENTAL GROUPS
The s t a t i s t i c a l  t r e a t m e n t  a p p l i e d  t o  t h e  d a t a  f o r  
t h e  f e m a le  s u b j e c t s  i n  t h e  f o u r  g r o u p s  w as t h e  same a s  
t h a t  u s e d  i n  t h e  p r e v i o u s  tw o c l a s s i f i c a t i o n s  ( s e c t i o n s  
I I I  an d  I V ) .
As shown i n  T a b l e s  XXI t h r o u g h  XXIV, p a g e s  4 5 - 4 6 ,  
t h e  F - r a t i o s  f o r  t h e  m ean g a i n  d i f f e r e n c e s  among t h e  f o u r  
g r o u p s  o f  women d i d  n o t  m e e t  t h e  t e s t  o f  s i g n i f i c a n c e  a t  
t h e  .0 5  l e v e l  o f  c o n f i d e n c e .  T h e r e f o r e ,  t h e r e  w e re  no 
a c t u a l  d i f f e r e n c e s  among t h e  f o u r  g r o u p s  i n  m ean g a i n s  
f r o m :  i n i t i a l  t e s t  t o  s e c o n d  t e s t ,  i n i t i a l  t e s t  t o
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f o u r t h  t e s t ,  i n i t i a l  t e s t  t o  f i n a l  t e s t ,  a n d  f o u r t h  
t e s t  t o  f i n a l  t e s t .
TABLE XXI
ANALYSIS OF VARIANCE OF MEAN GAINS FROM IN ITIA L HEWITT 
TENNIS TEST TO SECOND HEWITT TEST FOR FOUR 
GROUPS OF COLLEGE WOMEN
S o u r c e  o f  
V a r i a t i o n
Sum o f  
S q u a r e s d f
Mean F 
S q u a r e  R a t i o P
Among G ro u p s 24 3 8 . 0  .2 2 N .S .
W i t h i n  G ro u p s 3109 79 3 9 . 3
T o t a l 3133 82
F n e e d e d  f o r  s i g n i f i c a n c e  a t  
c o n f i d e n c e ,  2 . 7 2 ; f o r  t h e  
Mean G a i n s :  G roup  I  = 4 . 0 0 ;  
G ro u p  I I I  = 4 . 3 8 ;  G roup  IV
t h e  . 0 5  l e v e l  o f  
.0 1  l e v e l ,  4 . 0 4 .  
G roup  I I  = 5 - 3 8 ;
' = 5 . 1 2 .
TABLE XXII
ANALYSIS OF VARIANCE OF MEAN GAINS 
TENNIS TEST TO FOURTH HEWITT 
GROUPS OF COLLEGE
. FROM IN ITIA L HEWITT 
TEST FOR FOUR 
WOMEN
S o u r c e  o f  
V a r i a t i o n
Siun o f  
S q u a r e s d f
Mean F 
S q u a re  < R a t i o P
Among G ro u p s 189 3 6 3 -0 0  2 .4 3 N .S .
W i t h i n  G ro u p s 2042 79 2 5 .8 4
T o t a l 2231 82
F n e e d e d  f o r  s i g n i f i c a n c e  a t  t h e  .0 5  l e v e l  o f
c o n f i d e n c e ,  2 . 7 2 ; f o r  t h e  .0 1  l e v e l ,  4 . 0 4 .  
Mean G a i n s :  G ro u p  I  = 1 0 . 3 5 ;  G ro u p  I I  = 7 . 2 3 ;
G roup  I I I  = 6 . 0 4 ;  G ro u p  IV = 7 * 0 4 .
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TABLE X X III
ANALYSIS OF VARIANCE OF MEAN GAINS FROM INITIAL HEWITT
TENNIS TEST TO FINAL HEWITT TEST FOR FOUR
GROUPS OF COLLEGE WOMEN
S o u r c e  o f  
V a r i a t i o n
Sinn o f  
S q u a r e s d f
Mean
S q u a re
F
R a t i o  P
Among G ro u p s 189 3 6 3 .0 0 1 . 8 4  N .S .
W i t h i n  G ro u p s 2702 79 3 4 .2 0
T o t a l 2891 82
F n e e d e d  f o r  s i g n i f i c a n c e  a t  
c o n f i d e n c e ,  2 . 7 2 ; f o r  t h e  
Mean G a i n s :  G roup  I  = 8 . 9 4 ;  
G roup  I I I  = 6 . 5 2 ;  G ro u p  IV
t h e  . 0 5  
.0 1  l e v e l  
G ro u p  I I  
' = 8 . 1 6 .
l e v e l  o f  
, 4 . 0 4 .
= 1 0 . 7 1 ;
TABLE XXIV
ANALYSIS OF VARIANCE OF MEAN GAINS 
TENNIS TEST TO FINAL HEWITT 
GROUPS OF COLLEGE
1 FROM FOURTH HEWITT 
TEST FOR FOUR 
WOMEN
S o u r c e  o f  
V a r i a t i o n
Sum o f  
S q u a r e s d f
Mean
S q u a r e
F
R a t i o  P
Among G ro u p s 161 3 5 3 . 6 7 2 . 0 3  N .S .
W i t h i n  G ro u p s 2085 79 2 6 .3 9
T o t a l 2246 82
F n e e d e d  f o r  s i g n i f i c a n c e  a t  t h e  .0 5  l e v e l  o f  
c o n f i d e n c e ,  2 . 7 2 ; f o r  t h e  .0 1  l e v e l ,  4 . 0 4 .  
Mean G a i n s :  G ro u p  I  = - . 3 5 ;  G ro u p  I I  = 3 . 4 7 ;
G roup  I I I  = .4 7 ;  G roup  IV = 1 . 1 2 .
4 7
The F - r a t i o  f o r  t h e  m ean g a i n  d i f f e r e n c e s  among 
t h e  f o u r  g r o u p s  f ro m  i n i t i a l  t e s t  t o  t h i r d  t e s t  w as 4 .7 0  
w h ic h  w as s i g n i f i c a n t  a t  t h e  . 0 1  l e v e l  o f  p r o b a b i l i t y  
( s e e  T a b l e  XXV). T h i s  i n d i c a t e d  t h a t  t h e r e  w e re  s i g n i f ­
i c a n t  d i f f e r e n c e s  among t h e  f o u r  g r o u p s  a t  t h i s  s t a g e  
o f  t h e  l e a r n i n g  p e r i o d .
TABLE XXV
ANALYSIS OF VARIANCE OF MEAN GAINS FROM IN ITIA L HEWITT







S o u r c e  o f  
V a r i a t i o n
Sum o f  
S q u a r e s d f
Mean
S q u a re
F
R a t i o P
Among G ro u p s 43 4 3 1 4 4 .6 6 4 . 7 0 . 0 1
W i t h i n  G ro u p s  2 4 2 7 79 3 0 .7 2
T o t a l 2861 82
F n e e d e d  f o r  s i g n i f i c a n c e  a t  t h e  . 0 5  l e v e l  o f  
c o n f i d e n c e ,  2 . 7 2 ; f o r  t h e  . 0 1  l e v e l ,  4 -.04 .
Mean G a i n s :  G roup  I  = 6 .4 -7 ; G roup  I I  = 1 0 . 1 4 ;
G roup  I I I  = 4 . 1 4 ;  G roup  IV = 5 - 2 0 .
O r th o g o n a l  c o m p a r i s o n s  w e re  c a l c u l a t e d  t o  d e t e r m i n e  
t h e  n a t u r e  o f  t h e  d i f f e r e n c e s .  The f o l l o w i n g  c o m p a r i s o n s  
w e re  m ade:
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G roup  
Mean G a in
I
6 . 4 7
I I
1 0 .1 4
I I I
4 . 1 4
IV
5 . 2 0
C o m p a r is o n  1 - 1 +1 0 0
C o m p a r is o n  2 +1 +1 - 1 - 1
C o m p a r is o n  3 0 0 •♦■1 - 1
T he r e s u l t s  o f  t h e s e  c o m p a r i s o n s  a r e  summarized.
I n  T a b l e  XXVI.
TABLE XXVI
ORTHOGONAL COMPARISONS OF MEAN GAINS FROM IN ITIA L HEWITT 
TENNIS TEST TO THIRD HEWITT TEST FOR FOUR 
GROUPS OF COLLEGE WOMEN
S o u r c e  o f  
V a r i a t i o n
Sum o f  
S q u a r e s d f
Mean
S q u a re
F
R a t i o P
C o m p a r is o n  1 1 2 6 .6 9 1 1 2 6 .6 9 4 . 1 2 .0 5
C o m p a r is o n  2 2 9 5 .7 6 1 2 9 5 .7 6 9 .6 2 .0 1
C o m p a r is o n  3 1 2 .7 1 1 1 2 .7 1 .4 1 N .S .
W i t h i n  G ro u p s 4 3 4 .0 0 79 3 0 .7 2
F n e e d e d  f o r  s i g n i f i c a n c e  a t  t h e  .0 5  l e v e l  o f
c o n f i d e n c e ,  3 * 9 6 ;  f o r  t h e  .0 1  l e v e l ,  6 . 9 6 .
The F - r a t l o  f o r  o r t h o g o n a l  c o m p a r i s o n  1 w as 4 . 1 2 .  
T h i s  w as s i g n i f i c a n t  a t  t h e  .0 5  l e v e l  o f  p r o b a b i l i t y  and  
t h i s  i n d i c a t e d  t h a t  t h e  m ean g a i n  f o r  G roup  I I  w as s i g n i f ­
i c a n t l y  b e t t e r  t h a n  t h e  m ean g a i n  f o r  G roup  I .  The F - r a t i o  
f o r  o r t h o g o n a l  c o m p a r i s o n  2 w as 9 . 6 2 .  T h i s  w as s i g n i f i c a n t
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a t  t h e  .0 1  l e v e l  o f  p r o b a b i l i t y  and. t h i s  r e v e a l e d  t h a t  
t h e  combined, m ean g a i n s  o f  G ro u p s  I  an d  I I  w e re  s i g n i f ­
i c a n t l y  b e t t e r  t h a n  t h e  combined, m ean g a i n s  o f  G ro u p s  
I I I  and. IV. C o n s e q u e n t l y ,  t h e  v i e w i n g  o f  s l o w - m o t io n  
. . p i c t u r e s  o f  t h e  l e a r n e r s  and. t h e  l o o p  f i l m  d u r i n g  t h e  
m id d le  s t a g e  o f  i n s t r u c t i o n  ( e i g h t h  w eek) y i e ld e d ,  
s i g n i f i c a n t  im p ro v e m e n t  i n  t e n n i s  s k i l l  by  t h e  t e n t h  
w eek  o f  t h e  l e a r n i n g  p e r io d , .
The F - r a t i o  f o r  o r t h o g o n a l  c o m p a r i s o n  3 did. n o t  
m ee t  t h e  t e s t  o f  s i g n i f i c a n c e  a t  t h e  . 0 5  l e v e l  o f  
c o n f i d e n c e ,  t h u s  i n d i c a t i n g  t h a t  t h e r e  w as no  s i g n i f i c a n t  
d i f f e r e n c e  b e tw e e n  t h e  m ean g a i n s  f o r  G ro u p s  I I I  and. IV.
T a b le  XXVII, p a g e  5 0 ,  shows t h a t  t h e  F - r a t i o  f o r  
t h e  m ean g a i n  d i f f e r e n c e s  among t h e  f o u r  g r o u p s  fro m  
second, t e s t  t o  t h i r d  t e s t  was 4 . 2 1 .  T h i s  w as s i g n i f i c a n t  
a t  t h e  .0 1  l e v e l  o f  p r o b a b i l i t y  and. t h i s  i n d i c a t e d  t h a t  
t h e r e  w as s i g n i f i c a n t  d i f f e r e n c e s  among t h e  f o u r  g r o u p s  
a t  t h i s  s t a g e  o f  t h e  l e a r n i n g  p e r i o d .
O r th o g o n a l  c o m p a r i s o n s  w e re  computed, t o  d e t e r m i n e  
t h e  n a t u r e  o f  t h e  d i f f e r e n c e s .  The f o l l o w i n g  c o m p a r i s o n s  
w e re  m a d e :
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G ro u p s  






- . 9 0
IV
1 .0 0
C o m p a r is o n  1 + 1 + 1 - 1 - 1
C o m p a r is o n  2 - 1 +1 0 0
C o m p a r is o n  3 0 0 + 1 - 1
The r e s u l t s  o f  t h e s e  c o m p a r i s o n s  a r e  sum m arized  
i n  T a b l e  X X V III ,  p a g e  5 1 .
TABLE XXVII
ANALYSIS OF VARIANCE OF MEAN GAINS FROM SECOND HEWITT







S o u r c e  o f  
V a r i a t i o n
Sum o f  
S q u a r e s d f
Mean
S q u a r e
F
R a t i o P
Among G ro u p s 453 3 1 5 1 . 0 4 . 2 1 .0 1
W i t h i n  G ro u p s  2825 79 3 5 . 8
T o t a l 3278 82
F n e e d e d  f o r  s i g n i f i c a n c e  a t  t h e  .0 5  l e v e l  o f  
c o n f i d e n c e ,  2 . 7 2 ; f o r  t h e  .0 1  l e v e l ,  4 . 0 4 .  
Mean G a i n s :  G ro u p  I  = 4 . 3 5 ;  G ro u p  I I  = 4 . 7 6 ;
G ro u p  I I I  = - . 9 0 ;  G ro u p  IV = 1 . 0 0 .
The F - r a t i o  f o r  o r t h o g o n a l  c o m p a r i s o n  1 w as 1 1 . 4 8 .  
T h i s  w as s i g n i f i c a n t  a t  t h e  .0 1  l e v e l  o f  p r o b a b i l i t y  and  
t h i s  r e v e a l e d  t h a t  t h e  combined, m ean g a i n s  o f  G ro u p s  I
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an d  I I  w e re  s i g n i f i c a n t l y  b e t t e r  t h a n  t h e  c o m b in ed  m ean 
g a i n s  o f  G ro u p s  I I I  and  IV . T h u s ,  t h e  im p ro v e m e n t  i n  
t e n n i s  s k i l l  made by  G ro u p s  I  and  I I  d u r i n g  t h e  s e v e n t h  
t o  t h e  t e n t h  w eek  o f  i n s t r u c t i o n  w as s i g n i f i c a n t l y  b e t t e r  
t h a n  t h e  im p ro v e m e n t  made by  G ro u p s  I I I  a n d  IV d u r i n g  
t h a t  same p e r i o d .  A l s o ,  t h e  f o l l o w i n g  i n f e r e n c e  w as 
m ad e :  G roup  I I  made s i g n i f i c a n t l y  m ore  im p ro v e m e n t  t h a n
G roup  I I I  o r  IV .
TABLE XXVIII
ORTHOGONAL COMPARISONS OF MEAN GAINS FROM SECOND HEWITT







S o u r c e  o f  
V a r i a t i o n
Sum o f  
S q u a r e s d f
Mean
S q u a re
F
R a t i o P
C o m p a r is o n  1 4 1 1 .2 5 1 4 1 1 .2 5 1 1 .4 8 .0 1
C o m p a r is o n  2 1 . 5 7 1 1 . 5 7 .0 4 N .S .
C o m p a r is o n  3 4 0 .6 3 1 4 0 .6 3 1 .1 3 N .S .
W i th in  G ro u p s  4 5 3 .0 0 79 3 5 .8
F n e e d e d  f o r  s i g n i f i c a n c e  a t  t h e  .0 5  l e v e l  o f  
c o n f i d e n c e ,  3 * 9 7 ;  f o r  t h e  .0 1  l e v e l ,  6 . 9 8 .
The F - r a t i o  f o r  o r t h o g o n a l  c o m p a r i s o n  2 d i d  n o t  
m e e t  t h e  t e s t  o f  s i g n i f i c a n c e  a t  t h e  . 0 5  l e v e l  o f  
c o n f i d e n c e ,  i n d i c a t i n g  t h a t  t h e r e  w as no s i g n i f i c a n t
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d i f f e r e n c e  b e tw e e n  t h e  m ean g a i n s  f o r  G ro u p s  I  and. I I .
Nor d i d  t h e  F - r a t i o  f o r  o r t h o g o n a l  c o m p a r i s o n  3 m e e t  t h e  
t e s t  o f  s i g n i f i c a n c e  a t  t h e  .0 5  l e v e l  o f  c o n f i d e n c e ,  
I n d i c a t i n g  t h a t  t h e r e  w as no  s i g n i f i c a n t  d i f f e r e n c e  
b e tw e e n  t h e  m ean g a i n s  f o r  G ro u p s  I I I  and. IV .
As shown i n  T a b l e  XXIX, t h e  F - r a t i o  f o r  t h e  m ean 
g a i n  d i f f e r e n c e s  among t h e  f o u r  g r o u p s  f ro m  t h i r d  t e s t  t o  
f o u r t h  t e s t  w as 5 .3 5 *  T h i s  w as s i g n i f i c a n t  a t  t h e  .0 1  
l e v e l  o f  p r o b a b i l i t y  a n d  t h i s  i n d i c a t e d  t h a t  t h e r e  w e re  
s i g n i f i c a n t  d i f f e r e n c e s  among t h e  f o u r  g r o u p s  a t  t h i s  
s t a g e  o f  t h e  l e a r n i n g  p e r i o d .
TABLE XXIX
ANALYSIS OF VARIANCE OF MEAN GAINS FROM THIRD HEWITT 
TENNIS TEST TO FOURTH HEWITT TEST FOR FOUR 
GROUPS OF COLLEGE WOMEN
S o u r c e  o f  
V a r i a t i o n
Sum o f  
S q u a r e s d f
Mean
S q u a r e
F
R a t i o P
Among G ro u p s 57 7 3 1 9 2 .3 3 5 .3 5 . 0 1
W i t h i n  G ro u p s 2832 79 3 5 .8 5
T o t a l 3409 82
F n e e d e d  f o r  s i g n i f i c a n c e  a t  t h e  .0 5  l e v e l  o f  
c o n f i d e n c e ,  2 . 7 2 ; f o r  t h e  . 0 1  l e v e l ,  4 . 0 4 .  
Mean G a i n s :  G roup  I  = 3 . 8 8 ;  G ro u p  I I  = - 2 . 9 0 ;
G roup  I I I  = 2 . 6 2 ;  G ro u p  IV = 2 . 9 2 .
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The f o l l o w i n g  o r t h o g o n a l  c o m p a r i s o n s  w e re  c o m p u ted  
t o  d e t e r m i n e  t h e  n a t u r e  o f  t h e  d i f f e r e n c e s .
G roup  









C o m p a r is o n  1 + 2 0 - 1 - 1
C o m p a r is o n  2 0 0 - 1 +1
C o m p a r is o n  3 + 1 - 3 + 1 + 1
The r e s u l t s  o f  t h e s e  c o m p a r i s o n s  a r e  sum m arized, 
i n  T a h l e  XXX.
TABLE XXX
ORTHOGONAL COMPARISONS OF MEAN GAINS FROM THIRD HEWITT 
TENNIS TEST TO FOURTH HEWITT TEST FOR FOUR
GROUPS OF COLLEGE WOMEN
S o u r c e  o f  
V a r i a t i o n
Sum o f
S q u a r e s d f
Mean
S q u a r e
F
R a t i o P
C o m p a r is o n  1 1 5 .0 5 1 1 5 .0 5 .4 1 N .S .
C o m p a r is o n  2 .9 9 1 .9 9 . 0 2 N .S .
C o m p a r is o n  3 5 6 1 .9 3 1 5 6 1 .9 3 1 5 .6 7 . 0 1
W i t h i n  G ro u p s 5 7 7 -0 0 79 3 5 .8 5
F n e e d e d  f o r  s i g n i f i c a n c e  a t  t h e  .0 5  l e v e l  o f  
c o n f i d e n c e ,  3 - 9 7 ; f o r  t h e  . 0 1  l e v e l ,  6 . 9 8 .
The F - r a t i o  f o r  o r t h o g o n a l  c o m p a r i s o n  1 d i d  n o t  
m e e t  t h e  t e s t  o f  s i g n i f i c a n c e  a t  t h e  .0 5  l e v e l  o f
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c o n f i d e n c e ,  i n d i c a t i n g  t h a t  t h e r e  w as no  s i g n i f i c a n t  
d i f f e r e n c e  b e tw e e n  t h e  m ean g a i n  f o r  G ro u p  I  and. t h e  
co m b in ed  m ean g a i n s  f o r  G ro u p s  I I I  a n d  IV . Nor d i d  t h e  
F - r a t i o  f o r  o r t h o g o n a l  c o m p a r i s o n  2 m e e t  t h e  t e s t  o f  
s i g n i f i c a n c e  a t  t h e  . 0 5  l e v e l  o f  c o n f i d e n c e ,  i n d i c a t i n g  
t h a t  t h e r e  w as no  s i g n i f i c a n t  d i f f e r e n c e  b e tw e e n  t h e  
m ean g a i n s  f o r  G ro u p s  I I I  an d  IV.
The F - r a t i o  f o r  o r t h o g o n a l  c o m p a r i s o n  3 w as 1 5 . 6 7 .  
T h i s  w as s i g n i f i c a n t  a t  t h e  .0 1  l e v e l  o f  p r o b a b i l i t y  and  
t h i s  r e v e a l e d  t h a t  t h e  co m b in e d  m ean g a i n s  o f  G ro u p s  I ,  
I I I  a n d  IV w e re  s i g n i f i c a n t l y  b e t t e r  t h a n  t h e  m ean g a i n  
f o r  G roup  I I .  T h e r e f o r e ,  t h e  im p ro v e m e n t  i n  t e n n i s  s k i l l  
made by  G ro u p s  I ,  I I I  an d  IV d u r i n g  t h e  t e n t h  t o  t h e  
t h i r t e e n t h  w eek  o f  i n s t r u c t i o n  w as s i g n i f i c a n t l y  b e t t e r  
t h a n  t h e  im p ro v e m e n t  made by  G roup  I I  d u r i n g  t h a t  same 
p e r i o d .
V I .  ANALYSIS OF DATA FOR UPPER ONE-THIRD OF SUBJECTS 
IN THE FOUR EXPERIMENTAL GROUPS
The u p p e r  o n e - t h i r d  g r o u p  i n c l u d e d  f i f t y - s i x  o f  
t h e  one  h u n d r e d  an d  f i f t y - e i g h t  s u b j e c t s .  F i f t y  o f  t h e s e  
w e re  men an d  s i x  w e re  women. A n a l y s i s  o f  v a r i a n c e  w as 
u s e d  t o  d e t e r m i n e  w h e t h e r  s i g n i f i c a n t  d i f f e r e n c e s  e x i s t e d  
among t h e  f o u r  g r o u p s .
55
As shown i n  T a b l e s  XXXI t h r o u g h  XXXVII, p a g e s  5 5 - 5 8 ,  
t h e  F - r a t i o s  f o r  t h e  m ean g a i n  d i f f e r e n c e s  among t h e  f o u r  
g r o u p s  f a i l e d  t o  m e e t  t h e  t e s t  o f  s i g n i f i c a n c e  a t  t h e  
.0 5  l e v e l  o f  c o n f i d e n c e .  T h e r e f o r e ,  t h e r e  w e re  no r e a l  
d i f f e r e n c e s  among t h e  f o u r  g r o u p s  i n  m ean g a i n s  fro m  
i n i t i a l  t e s t  t o  e a c h  o f  t h e  s u c c e e d i n g  t e s t s  o r  f r o m :  
s e c o n d  t e s t  t o  t h i r d  t e s t ,  t h i r d  t e s t  t o  f o u r t h  t e s t ,  and  
f o u r t h  t e s t  t o  f i n a l  t e s t .
TABLE XXXI
ANALYSIS OF VARIANCE OF MEAN GAINS FROM IN IT IA L  HEWITT 
TENNIS TEST TO SECOND HEWITT TEST FOR FOUR GROUPS OF 
COLLEGE STUDENTS (UPPER ONE-THIRD OF SUBJECTS)
S o u r c e  o f  
V a r i a t i o n
Sum o f  
S q u a r e s d f
Mean
S q u a r e
F
R a t i o P
Among G ro u p s 98 3 3 2 .6 7 1 . 0 0 N .S .
W i t h i n  G ro u p s 1691 52 3 2 .5 2
T o t a l 1789 55
F n e e d e d  f o r  s i g n i f i c a n c e  a t  t h e  .0 5  l e v e l  o f  
c o n f i d e n c e , ,  2 . 7 9 ;  f o r  t h e  . 0 1  l e v e l ,  4 . 2 0 .  
Mean G a i n s :  G ro u p  1 = 2 . 4 1 ;  G roup  I I  = 3 * 4 3 ;
G roup  I I I  = 6 . 0 7 ;  G roup  IV = 3 * 5 7 .
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TABLE XXXII
ANALYSIS OF VARIANCE OF MEAN GAINS FROM IN ITIA L HEWITT 
TENNIS TEST TO THIRD HEWITT TEST FOR FOUR GROUPS OF 
COLLEGE STUDENTS (UPPER ONE-THIRD OF SUBJECTS)
S o u r c e  o f  
V a r i a t i o n
Sum o f  
S q u a r e s d f
Mean
S q u a r e
F
R a t i o  P
Among G ro u p s 115 3 3 8 .3 3 .9 0  N .S .
W i t h i n  G ro u p s 2196 52 4 2 .2 3
T o t a l 2311 55
F n e e d e d  f o r  s i g n i f i c a n c e  a t  
c o n f i d e n c e ,  2 . 7 9 ; a t  t h e  . 
Mean G a i n s :  G ro u p  I  = 4 . 6 6 ;  
G roup  I I I  = 4 . 5 0 ;  G roup  IV
t h e  .0 5  : 
01  l e v e l ,  
G ro u p  I I  
' = 5 . 6 4 .
l e v e l  o f  
4 . 2 0 .
= 1 . 9 3 ;
TABLE XXXIII
ANALYSIS OF VARIANCE OF MEAN GAINS FROM IN IT IA L HEWITT 
TENNIS TEST TO FOURTH HEWITT TEST FOR FOUR GROUPS OF 
COLLEGE STUDENTS (UPPER ONE-THIRD OF SUBJECTS)
S o u r c e  o f  
V a r i a t i o n
Sum o f  
S q u a r e s d f
Mean
S q u a re
F
R a t i o  P
Among G ro u p s 59 3 1 9 . 6 6 .3 5  N .S .
W i t h i n  G ro u p s 2850 52 5 4 .8 0
T o t a l 2909 55
F needed, f o r  s i g n i f i c a n c e  a t  t h e  .0 5  l e v e l  o f  
c o n f i d e n c e ,  2 . 7 9 ;  f o r  t h e  . 0 1  l e v e l ,  4 . 2 0 .  
Mean G a i n s :  G roup  I  = 4 . 0 0 ;  G ro u p  I I  = 5 . 8 7 ;
Group I I I  = 4 .6 4 ;  Group IV = 6 .7 1 .
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TABLE XXXIV
ANALYSIS OF VARIANCE OF MEAN GAINS FROM INITIAL HEWITT
TENNIS TEST TO FINAL HEWITT TEST FOR FOUR GROUPS OF
COLLEGE STUDENTS (UPPER ONE-THIRD OF SUBJECTS)
S o u r c e  o f  
V a r i a t i o n
Sum o f  
S q u a r e s d f
Mean F 
S q u a r e  R a t i o  P
Among G ro u p s 80 3 2 6 .6 6  .4 0  N .S .
W i t h i n  G ro u p s 3412 52 6 5 .6 1
T o t a l 3492 55
F n e e d e d  f o r  s i g n i f i c a n c e  a t  
c o n f i d e n c e ,  2 . 7 9 ; f o r  t h e  
Mean G a i n s :  G ro u p  I  = 5 * 8 3 ;  
G roup  I I I  = 9 . 2 8 ;  G ro u p  IV
t h e  . 0 5  l e v e l  o f  
. 0 1  l e v e l ,  4 . 2 0 .  
G ro u p  I I  = 7 . 3 7 ;
' = 8 .O7 .
TABLE XXXV
ANALYSIS OF VARIANCE OF MEAN GAINS FROM SECOND HEWITT 
TENNIS TEST TO THIRD HEWITT TEST FOR FOUR GROUPS OF 
COLLEGE STUDENTS (UPPER ONE-THIRD OF SUBJECTS)
S o u r c e  o f  
V a r i a t i o n
Sum o f  
S q u a r e s d f
Mean F 
S q u a r e  R a t i o  P
Among G ro u p s 97 3 3 2 .3 3  *49 N .S .
W i t h i n  G ro u p s 3400 52 6 5 -3 8
T o t a l 3 4 9 7 55
F needed for significance at the . 0 5 level of 
confidence, 2 .7 9 ; for the . 0 1 level, 4.20. 
Mean Gains: Group I = 2.25; Group II = -1.50;
Group I I I  = .1 4 ;  Group IV = .2 1 .
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TABLE XXXVI
ANALYSIS OF VARIANCE OF MEAN GAINS FROM THIRD HEWITT
TENNIS TEST TO FOURTH HEWITT TEST FOR FOUR GROUPS OF
COLLEGE STUDENTS (UPPER ONE-THIRD OF SUBJECTS)
S o u r c e  o f  
V a r i a t i o n
Sum o f  
S q u a r e s d f
Mean F 
S q u a r e  R a t i o  P
Among G ro u p s 126 3 4 2 .0 0  .7 1  N .S .
W i t h i n  G ro u p s 3066 52 5 8 .9 6
T o t a l 3192 55
F n e e d e d  f o r  s i g n i f i c a n c e  a t  
c o n f i d e n c e ,  2 . 7 9 ; f o r  t h e  
Mean G a i n s :  G roup  I  = .6 7 ;  
G roup  I I I  = .1 4 ;  G ro u p  IV
. t h e  .0 5  l e v e l  o f  
. 0 1  l e v e l ,  4 . 2 0 .  
G ro u p  I I  = 3 * 9 4 ;
= 1 . 7 9 .
TABLE XXXVII
ANALYSIS OF VARIANCE OF MEAN GAINS FROM FOURTH HEWITT 
TENNIS TEST TO FINAL HEWITT'TEST FOR FOUR GROUPS OF 
COLLEGE STUDENTS (UPPER ONE-THIRD OF SUBJECTS)
S o u r c e  o f  
V a r i a t i o n
Sum o f  
S q u a r e s d f
Mean F 
S q u a r e  R a t i o  P
Among G ro u p s 85 3 2 8 .3 3  .6 3  N .S .
W i t h i n  G ro u p s 2316 52 4 4 .5 4
T o t a l 2401 55
F n e e d e d  f o r  s i g n i f i c a n c e  a t  t h e  .0 5  l e v e l  o f  
c o n f i d e n c e ,  2 . 7 9 ;  f o r  t h e  . 0 1  l e v e l ,  4 . 2 0 .  
Mean G a i n s :  G roup  I  = 1 . 8 3 ;  G roup  I I  = 1 . 5 0 ;
Group I I I  = 4 . 6 4 ;  Group IV = 2 . 5 0 .
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V I I .  ANALYSIS OF DATA FOR MIDDLE ONE-THIRD OF SUBJECTS 
IN THE FOUR EXPERIMENTAL GROUPS
The m i d d le  o n e - t h i r d ,  e n c o m p a s s e d  f i f t y  o f  t h e  
on e  h u n d r e d  an d  f i f t y - e i g h t  s u b j e c t s .  T w e n ty - tw o  o f  
t h e s e  w e re  men an d  t w e n t y - e i g h t  w e re  women. A n a l y s i s  o f  
v a r i a n c e  and  o r t h o g o n a l  c o m p a r i s o n s  w e re  t h e  s t a t i s t i c a l  
t r e a t m e n t s  used, t o  a n a l y z e  t h e  d a t a .
As shown i n  T a b l e s  XXXVIII t h r o u g h  X L I I ,  p a g e s  5 9 - 6 1 ,  
t h e  F - r a t i o s  f o r  t h e  m ean g a i n  d i f f e r e n c e s  among t h e  f o u r  
g r o u p s  d i d  n o t  m e e t  t h e  t e s t  o f  s i g n i f i c a n c e  a t  t h e  . 0 5  
l e v e l  o f  c o n f i d e n c e .  C o n s e q u e n t l y ,  t h e r e  w e re  no  a c t u a l  
d i f f e r e n c e s  among t h e  f o u r  g r o u p s  f r o m :  i n i t i a l  t e s t  t o
s e c o n d  t e s t ,  i n i t i a l  t e s t  t o  t h i r d  t e s t ,  s e c o n d  t e s t  t o  
t h i r d ,  t e s t ,  t h i r d  t e s t  t o  f o u r t h  t e s t ,  and. f o u r t h  t e s t  
t o  f i n a l  t e s t .
TABLE XXXVIII
ANALYSIS OF VARIANCE OF MEAN GAINS FROM IN IT IA L HEWITT 
TENNIS TEST TO SECOND HEWITT TEST FOR FOUR GROUPS OF 
COLLEGE STUDENTS (MIDDLE ONE-THIRD OF SUBJECTS)
S o u r c e  o f  
V a r i a t i o n
Sum o f  
S q u a r e s d f
Mean
S q u a r e
F
R a t i o P
Among G ro u p s 150 3 5 0 . 0 0 .9 4 N .S .
W i t h i n  G ro u p s 2 4 2 7 46 5 2 .7 6
T o t a l 2577 49
F needed , f o r  s i g n i f i c a n c e  a t  t h e  .0 5  l e v e l  o f  
c o n f i d e n c e ,  2 . 8 1 ;  f o r  t h e  . 0 1  l e v e l ,  4 . 2 5 .  
Mean G a i n s :  G ro u p  I  = 4 . 2 5 ;  G ro u p  I I  = 7 . 0 0 ;
Group I I I  = 2 . 0 9 ;  Group IV = 4 . 7 6 .
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TABLE XXXIX
ANALYSIS OF VARIANCE OF MEAN GAINS FROM INITIAL HEWITT
TENNIS TEST TO THIRD HEWITT TEST FOR FOUR GROUPS OF
COLLEGE STUDENTS (MIDDLE ONE-THIRD OF SUBJECTS)
S o u r c e  o f  
V a r i a t i o n
Sum o f  
S q u a r e s d f
Mean
S q u a r e
F
R a t i o  P
Among G ro u p s 229 3 7 6 .3 3 2 .5 5  N .S .
W i t h i n  G ro u p s 1372 46 2 9 . 8 2
T o t a l 1601 49
F n e e d e d  f o r  s i g n i f i c a n c e  a t  
c o n f i d e n c e ,  2 . 8 1 ;  f o r  t h e  
Mean G a i n s :  G ro u p  I  = 6 . 5 0 ;  
G roup  I I I  = 2 . 3 6 ;  G roup  IV
t h e  .0 5  
. 0 1  l e v e l  
G roup  I I  
’ = 3 . 8 4 .
l e v e l  o f  
, 4 . 2 5 .
= 7 . 9 2 ;
TABLE XL
ANALYSIS OF VARIANCE OF MEAN GAINS FROM SECOND HEWITT 
TENNIS TEST TO THIRD HEWITT TEST FOR FOUR GROUPS OF 
COLLEGE STUDENTS (MIDDLE ONE-THIRD OF SUBJECTS)
S o u r c e  o f  
V a r i a t i o n
Sum o f  
S q u a r e s d f
Mean
S q u a re
F
R a t i o  P
Among G ro u p s 86 3 2 8 .6 6 .6 9  N .S .
W i t h i n  G ro u p s 1908 46 4 1 . 4 7
T o t a l 1994 49
F needed, f o r  s i g n i f i c a n c e  a t  t h e  .0 5  l e v e l  o f  
c o n f i d e n c e ,  2 . 8 1 ;  f o r  t h e  . 0 1  l e v e l ,  4 . 2 5 .  
Mean G a i n s ;  G roup  I  = 2 . 2 5 ;  G roup  I I  = .9 2 ;
Group I I I  = - 1 . 0 0 ;  Group IV = - . 8 4 .
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TABLE XLI
.ANALYSIS OF VARIANCE OF MEAN GAINS FROM THIRD HEWITT
TENNIS TEST TO FOURTH HEWITT TEST FOR FOUR GROUPS OF
COLLEGE STUDENTS (MIDDLE ONE-THIRD OF SUBJECTS)
S o u r c e  o f  
V a r i a t i o n
Sum o f  
S q u a r e s d f
Mean
S q u a r e
F
R a t i o  P
Among G ro u p s 95 3 31  • 66 1 . 1 9  N .S .
W i t h i n  G ro u p s 1215 46 2 6 .4 1
T o t a l 1310 49
F n e e d e d  f o r  s i g n i f i c a n c e  a t  t h e  .0 5  l e v e l  o f  
c o n f i d e n c e ,  2 . 8 1 ;  f o r  t h e  . 0 1  l e v e l ,  4 . 2 5 .  
Mean G a i n s :  G ro u p  I  = . 8 3 ;  G roup  I I  = 4 . 2 1 ;  
G ro u p  I I I  = 3 . 4 5 ;  G ro u p  IV = 4 . 1 5 .
TABLE XLI I
ANALYSIS OF VARIANCE OF MEAN GAINS FROM FOURTH HEWITT 
TENNIS TEST TO FINAL HEWITT TEST FOR FOUR GROUPS OF 
COLLEGE STUDENTS (MIDDLE ONE-THIRD OF SUBJECTS)
S o u r c e  o f  
V a r i a t i o n
Sum o f  
S q u a r e s d f
Mean
S q u a re
F
R a t i o  P
Among G ro u p s 113 3 3 7 .6 6 .7 5  N .S .
W i t h i n  G ro u p s 2294 46 4 9 .8 6
T o t a l 2 4 0 7 49
F needed , f o r  s i g n i f i c a n c e  a t  t h e  .0 5  l e v e l  o f  
c o n f i d e n c e ,  2 . 8 1 ;  f o r  t h e  . 0 1  l e v e l ,  4 . 2 5 .  
Mean G a i n s :  G roup  I  = 1 . 7 5 ;  G roup  I I  = 2 . 6 4 ;
Group I I I  = - . 7 2 ;  Group IV = - . 6 9 .
T a b l e  X L I I I  show s t h a t  t h e  F - r a t i o  f o r  t h e  m ean 
g a i n  d i f f e r e n c e s  among t h e  f o u r  g r o u p s  f ro m  i n i t i a l  t e s t  
t o  f o u r t h  t e s t  w as  3 * 6 9 .  T h i s  w as  s i g n i f i c a n t  a t  t h e  
.0 5  l e v e l  o f  p r o b a b i l i t y ,  i n d i c a t i n g  t h a t  t h e r e  w e re  
s i g n i f i c a n t  d i f f e r e n c e s  among t h e  f o u r  g r o u p s  a t  t h i s  
s t a g e  o f  t h e  l e a r n i n g  p e r i o d .
TABLE X L I I I
ANALYSIS OF VARIANCE OF MEAN G-AINS FROM IN IT IA L  HEY/ITT 
TENNIS TEST TO FOURTH HEWITT TEST FOR FOUR GROUPS OF 
COLLEGE STUDENTS (MIDDLE ONE-THIRD OF SUBJECTS)
S o u r c e  o f  
V a r i a t i o n
Sum o f  
S q u a r e s d f
Mean
S q u a r e
F
R a t i o P
Among G ro u p s 375 3 1 2 5 . 0 0 3 - 6 9 .0 5
W i t h i n  G ro u p s 1555 46 3 3 .8 0
T o t a l 1930 49
F n e e d e d  f o r  s i g n i f i c a n c e  a t  t h e  .0 5  l e v e l  o f  
c o n f i d e n c e ,  2 . 8 1 ;  f o r  t h e  . 0 1  l e v e l ,  4 . 2 5 .
Mean G a i n s :  G ro u p  I  = 7 . 3 3 ;  G ro u p  I I  = 1 2 .1 4 ;
G roup  I I I  = 4 . 6 4 ;  G roup  IV = 7 . 3 1 .
O r th o g o n a l  c o m p a r i s o n s  w e re  c o m p u te d  t o  d e t e r m i n e  
t h e  n a t u r e  o f  t h e  d i f f e r e n c e s .  The f o l l o w i n g  c o m p a r i s o n s
w e re  m a d e :
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G roup  




1 2 .1 4
I I I
4 . 6 4
IV
7 -3 1
C o m p a r is o n  1 - 1 +3 - 1 - 1
C o m p a r is o n  2 + 1 0 - 2 + 1
C o m p a r is o n  3 - 1 0 0 + 1
The r e s u l t s  o f  t h e s e  c o m p a r i s o n s  a r e  su m m a riz ed  
i n  T a b le  XLIV.
TABLE XLIV
ORTHOGONAL COMPARISONS OF MEAN GAINS FROM IN ITIA L HEWITT 
TENNIS TEST TO FOURTH HEWITT TEST FOR FOUR GROUPS OF 
COLLEGE STUDENTS (MIDDLE ONE-THIRD OF SUBJECTS)
S o u r c e  o f  
V a r i a t i o n
Sum o f  
S q u a r e s d f
Mean
S q u a re
F
R a t i o P
C o m p a r is o n  1 3 2 0 .3 0 1 3 2 0 . 3 0 9 . 4 7 . 0 1
C o m p a r is o n  2 5 5 .0 1 1 5 5 .0 1 1 .6 2 N .S .
C o m p a r is o n  3 . 1 0 1 .1 0 .0 0 3 N .S .
W i t h i n  G ro u p s 3 7 5 .0 0 46 3 3 .8 0
F n e e d e d  f o r  s i g n i f i c a n c e  a t  t h e  .0 5  l e v e l  o f  
c o n f i d e n c e ,  4 . 0 6 ;  f o r  t h e  . 0 1  l e v e l ,  7 .2 3 *
The F - r a t i o  f o r  o r t h o g o n a l  c o m p a r i s o n  1 w as 9 . 4 7 .  
T h i s  w as s i g n i f i c a n t  a t  t h e  .0 1  l e v e l  o f  p r o b a b i l i t y  and  
t h i s  r e v e a l e d  t h a t  t h e  m ean g a i n  f o r  G roup  I I  w as s i g n i f ­
i c a n t l y  b e t t e r  t h a n  t h e  c o m b in ed  m ean g a i n s  f o r  G ro u p s  I ,  
I I I  an d  IV. T h e r e f o r e ,  G roup  I I ' s  v i e w i n g  o f  t h e  f i l m s
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d u r i n g  t h e  e i g h t h  w eek  o f  i n s t r u c t i o n  b r o u g h t  a b o u t  
im p ro v e m e n t  i n  t e n n i s  s k i l l  w h ic h  w as s i g n i f i c a n t l y  
b e t t e r  t h a n  t h e  im p ro v e m e n t  made by  G ro u p  I ,  I I I  o r  IV .
The F - r a t i o  f o r  o r t h o g o n a l  c o m p a r i s o n  2 d i d  n o t  
m e e t  t h e  t e s t  o f  s i g n i f i c a n c e  a t  t h e  . 0 5  l e v e l  o f  
c o n f i d e n c e ,  t h u s ,  i n d i c a t i n g  t h a t  t h e r e  w as no  s i g n i f ­
i c a n t  d i f f e r e n c e  b e tw e e n  t h e  m ean g a i n  f o r  G roup  I I I  
an d  t h e  c o m b in ed  m ean g a i n s  f o r  G ro u p s  I  an d  IV . Nor 
d i d  t h e  F - r a t i o  f o r  o r t h o g o n a l  c o m p a r i s o n  3 m ee t  t h e  
t e s t  o f  s i g n i f i c a n c e  a t  t h e  . 0 5  l e v e l  o f  c o n f i d e n c e ,  
r e v e a l i n g  t h a t  t h e r e  w as no s i g n i f i c a n t  d i f f e r e n c e  
b e tw e e n  t h e  m ean g a i n s  f o r  G ro u p s  I  and  IV .
The F - r a t i o  f o r  t h e  m ean  g a i n  d i f f e r e n c e s  among 
t h e  f o u r  g r o u p s  f ro m  i n i t i a l  t e s t  t o  f i n a l  t e s t  was 
7 .6 3  ( s e e  T a b l e  XLV, p a g e  6 5 )*  T h i s  w as s i g n i f i c a n t  
a t  t h e  . 0 5  l e v e l  o f  p r o b a b i l i t y  and  t h i s  i n d i c a t e d  
t h a t  t h e r e  w e re  s i g n i f i c a n t  d i f f e r e n c e s  among t h e  f o u r  
g r o u p s  a t  t h e  e n d  o f  t h e  s i x t e e n  w eek  l e a r n i n g  p e r i o d .
The f o l l o w i n g  o r t h o g o n a l  c o m p a r i s o n s  w e re  
c a l c u l a t e d  t o  d e t e r m i n e  t h e  n a t u r e  o f  t h e  d i f f e r e n c e s :
G roup  









C o m p a r is o n  1 - 1 +3 - 1 - 1
C o m p a r is o n  2 + 1 0 - 2 + 1
C o m p a r is o n  3 + 1 0 0 - 1
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The r e s u l t s  o f  t h e s e  c o m p a r i s o n s  a r e  su m m arized  
I n  T a b le  XLVI.
TABLE XLV
ANALYSIS OF VARIANCE OF MEAN GAINS FROM IN IT IA L HEWITT 
TENNIS TEST TO FINAL HEWITT TEST FOR FOUR GROUPS OF 
COLLEGE STUDENTS (MIDDLE ONE-THIRD OF SUBJECTS)
S o u r c e  o f  
V a r i a t i o n
Sum o f  
S q u a r e s d f
Mean
S q u a re
F
R a t i o P
Among G ro u p s 786 3 2 6 2 .0 0 7 -6 3 .0 5
W i t h i n  G ro u p s 1579 46 3 4 .3 2
T o t a l 2365 49
F n e e d e d  f o r  s i g n i f i c a n c e  a t  t h e  .0 5  
c o n f i d e n c e ,  2 . 8 1 ;  f o r  t h e  . 0 1  l e v e l  
Mean G a i n s :  G ro u p  I  = 9 - 0 8 ;  G roup  I I  
G roup  I I I  = 3 - 9 1 ;  G ro u p  IV = 7 - 3 8 .
l e v e l  o f  
, 4 . 2 5 .
= 1 4 . 7 9 ;
TABLE XLVI
ORTHOGONAL COMPARISONS OF MEAN GAINS FROM IN IT IA L  HEWITT 
TENNIS TEST TO FINAL HEWITT TEST FOR FOUR GROUPS OF 
COLLEGE STUDENTS (MIDDLE ONE-THIRD OF SUBJECTS)
S o u r c e  o f  
V a r i a t i o n
Sum o f  
S q u a r e s d f
Mean
S q u a r e
F
R a t i o P
C o m p a r is o n  1 6 2 7 .5 4 1 6 2 7 .5 4 1 8 .2 8 . 0 1
C o m p a r is o n  2 1 4 0 .6 4 1 1 4 0 .6 4 4 . 0 9 .0 5
C o m p a r is o n  3 1 8 .0 0 1 1 8 .0 0 .5 2 N .S .
W i t h i n  G ro u p s 7 8 6 . 0 0 46 3 4 .3 2
F n e e d e d  f o r  s i g n i f i c a n c e  a t  t h e  .0 5  l e v e l  o f  
c o n f i d e n c e ,  4 . 0 6 ;  f o r  t h e  . 0 1  l e v e l ,  7 .2 3 *
The F - r a t i o  f o r  o r t h o g o n a l  c o m p a r i s o n  1 w as 1 8 . 2 8 .  
T h i s  w as s i g n i f i c a n t  a t  t h e  .0 1  l e v e l  o f  p r o b a b i l i t y  and  
t h i s  r e v e a l e d  t h a t  t h e  m ean g a i n  f o r  G roup  I I  w as s i g n i f ­
i c a n t l y  b e t t e r  t h a n  t h e  co m b in e d  m ean g a i n s  f o r  G ro u p s  
I ,  I I I  an d  IV . T h e r e f o r e ,  t h e  v i e w i n g  o f  t h e  s l o w - m o t io n  
p i c t u r e s  o f  t h e  l e a r n e r s  an d  t h e  l o o p  f i l m  d u r i n g  t h e  
e i g h t h  w eek  o f  i n s t r u c t i o n  y i e l d e d  s i g n i f i c a n t l y  m ore 
g a i n s  i n  t e n n i s  s k i l l  t h a n  w hen v ie w e d  d u r i n g  t h e  f i f t h  
w eek  o r  t h e  e l e v e n t h  w eek  o f  i n s t r u c t i o n  f o r  t h e  m id d le  
o n e - t h i r d  o f  t h e  s u b j e c t s .
The F - r a t i o  f o r  o r t h o g o n a l  c o m p a r i s o n  2 w as 4 . 0 9 .  
T h i s  w as s i g n i f i c a n t  a t  t h e  .0 5  l e v e l  o f  p r o b a b i l i t y  and  
t h i s  i n d i c a t e d  t h a t  t h e  c o m b in e d  m ean g a i n s  f o r  G ro u p s  
I  and  IV w e re  s i g n i f i c a n t l y  b e t t e r  t h a n  t h e  m ean  g a i n  
f o r  G roup  I I I .  T h e r e f o r e ,  t h e  t r e a t m e n t s  G ro u p s  I  and  
IV r e c e i v e d  d u r i n g  t h e  s i x t e e n  w eek  i n s t r u c t i o n  p e r i o d  
b r o u g h t  a b o u t  im p ro v e m e n t  i n  t e n n i s  s k i l l  w h ic h  was 
s i g n i f i c a n t l y  b e t t e r  t h a n  t h e  im p ro v e m e n t  made by  G roup  
I I I .
The F - r a t i o  f o r  o r t h o g o n a l  c o m p a r i s o n  3 d i d  n o t  
m e e t  t h e  t e s t  o f  s i g n i f i c a n c e  a t  t h e  . 0 5  l e v e l  o f  
c o n f i d e n c e ,  t h u s  i n d i c a t i n g  t h a t  t h e r e  w as no s i g n i f i c a n t  
d i f f e r e n c e  b e tw e e n  t h e  m ean g a i n s  f o r  G ro u p s  I  an d  IV .
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V I I I .  ANALYSIS OF DATA FOR LOWER ONE-THIRD OF SUBJECTS 
IN THE FOUR EXPERIMENTAL GROUPS
The l o w e r  o n e - t h i r d  g r o u p  i n c l u d e d  f i f t y - t w o  o f  
t h e  o n e  h u n d r e d  a n d  f i f t y - e i g h t  s u b j e c t s .  F o r t y - n i n e  o f  
t h e s e  w e re  women and  t h r e e  w e re  men. The s t a t i s t i c a l  
t r e a t m e n t  a p p l i e d  t o  t h i s  c l a s s i f i c a t i o n  o f  t h e  d a t a  w as 
t h e  same a s  t h a t  u s e d  i n  t h e  p r e c e d i n g  s e c t i o n .
As shown i n  T a b l e s  XLVII t h r o u g h  L, p a g e s  6 7 - 6 9 , 
t h e  F - r a t i o s  f o r  t h e  m ean g a i n  d i f f e r e n c e s  among t h e  f o u r  
g r o u p s  f a i l e d  t o  m e e t  t h e  t e s t  o f  s i g n i f i c a n c e  a t  t h e  .0 5  
l e v e l  o f  c o n f i d e n c e .  T h e r e f o r e ,  t h e r e  w e re  no r e a l  d i f ­
f e r e n c e s  among t h e  f o u r  g r o u p s  i n  m ean g a i n s  f ro m :  i n i t i a l
t e s t  t o  s e c o n d  t e s t ,  i n i t i a l  t e s t  t o  f o u r t h  t e s t ,  i n i t i a l  
t e s t  t o  f i n a l  t e s t ,  an d  f o u r t h  t e s t  t o  f i n a l  t e s t .
TABLE XLVII
ANALYSIS OF VARIANCE OF MEAN GAINS FROM IN ITIA L HEWITT 
TENNIS TEST TO SECOND HEWITT TEST FOR FOUR GROUPS OF 
COLLEGE STUDENTS (LOWER ONE-THIRD OF SUBJECTS)
S o u r c e  o f  
V a r i a t i o n
Sum o f  
S q u a r e s d f
Mean 
- S q u a r e
F
R a t i o P
Among G ro u p s 44 3 1 4 . 6 7 .6 2 N .S .
W i t h i n  G ro u p s 1163 48 2 4 .2 3
T o t a l 1207 51
F n e e d e d  f o r  s i g n i f i c a n c e  a t  t h e  .0 5  l e v e l  o f  
c o n f i d e n c e ,  2 . 8 0 ;  f o r  t h e  .0 1  l e v e l ,  4 .2 3 *  
Mean G a i n s :  G roup  I  = 4 . 9 0 ;  G ro u p  I I  = 6 . 0 6 ;
Group I I I  = 7 - 3 8 ;  Group IV = 7 - 1 4 .
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TABLE XLVI 11
ANALYSIS OF VARIANCE OF MEAN GAINS FROM INITIAL HEWITT
TENNIS TEST TO FOURTH HEWITT TEST FOR FOUR GROUPS OF
COLIEGE STUDENTS ( LOWER ONE-THIRD OF SUBJECTS)
S o u r c e  o f  
V a r i a t i o n
Sum o f  
S q u a r e s d f
Mean F 
S q u a r e  R a t i o P
Among G ro u p s 58 3 1 9 .3 3  -90 N .S .
W i t h i n  G ro u p s 1025 48 2 1 .3 5
T o t a l 1083 51
F n e e d e d  f o r  s i g n i f i c a n c e  a t  
c o n f i d e n c e ,  2 . 8 0 ;  f o r  t h e  
Mean G a i n s :  G ro u p  I  = 1 1 .2 0  
G roup  1 1 1 =  8 . 3 0 ;  G ro u p  IV
t h e  . 0 5  l e v e l  o f  
.0 1  l e v e l ,  4 . 2 3 .
; G ro u p  I I  = 8 . 4 6 ;  
' = 9 - 1 4 .
TABLE XLIX
ANALYSIS OF VARIANCE OF MEAN GAINS FROM IN IT IA L  HEWITT 
TENNIS TEST TO FINAL HEWITT TEST FOR FOUR GROUPS OF 
COLLEGE STUDENTS (LOWER ONE-THIRD OF SUBJECTS)
S o u r c e  o f  
V a r i a t i o n
Sum o f  
S q u a r e s d f
Mean F 
S q u a r e  R a t i o P
Among G ro u p s 64 3 2 1 .3 3  .6 7 N .S .
W i t h i n  G ro u p s 1517 48 3 1 .6 0
T o t a l 1581 51
F n e e d e d  f o r  s i g n i f i c a n c e  a t  t h e  .0 5  l e v e l  o f  
c o n f i d e n c e ,  2 . 8 0 ;  f o r  t h e  .0 1  l e v e l ,  4 . 2 3 .  
Mean G a i n s :  G ro u p  I  = 1 0 . 9 0 ;  G ro u p  I I  = 1 2 . 9 3 ;
Group I I I  = 1 0 . 4 6 ;  Group IV = 1 0 . 2 8 .
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TABLE L
ANALYSIS OF VARIANCE OF MEAN GAINS FROM FOURTH HEWITT
TENNIS TEST TO FINAL HEWITT TEST FOR FOUR GROUPS OF
COLLEGE STUDENTS (LOWER ONE-THIRD OF SUBJECTS)
S o u r c e  o f  Sum o f  Mean F
V a r i a t i o n __________ S q u a r e s  d f  S q u a r e  R a t i o ______ P
Among G ro u p s  154  3 5 1 .3 3  2 . 2 9  N .S .
W i t h i n  G ro u p s  1074  48 2 2 .3 8
T o t a l  1228 51
F needed , f o r  s i g n i f i c a n c e  a t  t h e  . 0 5  l e v e l  o f  
c o n f i d e n c e ,  2 . 8 0 ;  f o r  t h e  . 0 1  l e v e l ,  4 . 2 3 .
Mean G a i n s :  G ro u p  I  = - . 3 0 ;  G roup  I I  = 4 . 4 6 ;
G roup  I I I  = 2 . 1 5 ;  G ro u p  IV = 1 . 1 4 .
T a b l e  L I ,  p a g e  7 0 , show s t h a t  t h e  F - r a t i o  f o r  t h e  
m ean g a i n  d i f f e r e n c e s  among t h e  f o u r  g r o u p s  f ro m  i n i t i a l  
t e s t  t o  t h i r d  t e s t  w as  3 . 5 1 .  T h i s  w as s i g n i f i c a n t  a t  t h e  
. 0 5  l e v e l  o f  p r o b a b i l i t y ,  i n d i c a t i n g  t h a t  t h e r e  w e re  
s i g n i f i c a n t  d i f f e r e n c e s  among t h e  f o u r  g r o u p s  a t  t h i s  
s t a g e  o f  t h e  l e a r n i n g  p e r i o d .
O r th o g o n a l  c o m p a r i s o n s  w e re  c o m p u ted  t o  d e t e r m i n e  
t h e  n a t u r e  o f  t h e  d i f f e r e n c e s .  The f o l l o w i n g  c o m p a r i s o n s  
w e re  m ade:
G roup  I  I I  I I I  IV
Mean G a in  6 . 9 0  1 1 .7 3  6 . 0 7  6 . 2 8
C o m p a r is o n  1 - 1  + 1  0 0
C o m p a r is o n  2 0 0 + 1  - 1
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The r e s u l t s  o f  t h e s e  c o m p a r i s o n s  a r e  su m m arized  
I n  T a h le  L I I .
TABLE LI
ANALYSIS OF VARIANCE OF MEAN GAINS FROM IN ITIA L HEWITT 
TENNIS TEST TO THIRD HEWITT TEST FOR FOUR GROUPS OF 
COLLEGE STUDENTS (LOWER ONE-THIRD OF SUBJECTS)
S o u r c e  o f  
V a r i a t i o n
Sum o f  
S q u a r e s d f
Mean
S q u a re
F
R a t i o P
Among G ro u p s 310 3 1 0 3 .3 3 3 . 5 1 .0 5
W i t h i n  G ro u p s 1412 48 2 9 .4 1
T o t a l 1722 51
F n e e d e d  f o r  s i g n i f i c a n c e  a t  t h e  .0 5  l e v e l  o f  
c o n f i d e n c e ,  2 . 8 0 ;  f o r  t h e  .0 1  l e v e l ,  4 . 2 3 .  
Mean G a i n s :  G ro u p  I  = 6 . 9 0 ;  G ro u p  I I  = 1 1 .7 3  
G roup  I I I  = 6 . 0 7 ;  G roup  IV = 6 . 2 8 .
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TABLE L I I
ORTHOGONAL COMPARISONS OF MEAN GAINS FROM IN IT IA L HEWITT 
TENNIS TEST TO THIRD HEWITT TEST FOR FOUR GROUPS OF 
COLLEGE STUDENTS (LOWER ONE-THIRD OF SUBJECTS)
S o u r c e  o f  
V a r i a t i o n
Sum o f  
S q u a r e s d f
Mean
S q u a r e
F
R a t i o P
C o m p a r is o n  1 1 4 0 .1 6 1 1 4 0 .1 6 4 .7 6 .0 5
C o m p a r is o n  2 .2 9 1 .2 9 .0 1 N .S .
W i t h i n  G ro u p s 3 1 0 . 0 0 48 2 9 .4 1
F needed , f o r  s i g n i f i c a n c e  a t  t h e  .0 5  l e v e l  o f  
c o n f i d e n c e ,  4 . 0 4 ;  f o r  t h e  .0 1  l e v e l ,  7 . 2 0 .
The F - r a t i o  f o r  o r t h o g o n a l  c o m p a r i s o n  1 w as 4 . 7 6 .  
T h i s  w as s i g n i f i c a n t  a t  t h e  .0 5  l e v e l  o f  p r o b a b i l i t y  
and  t h i s  r e v e a l e d  t h a t  t h e  m ean g a i n  f o r  G ro u p  I I  was 
s i g n i f i c a n t l y  b e t t e r  t h a n  t h e  m ean g a i n  f o r  G roup  I .  
S i n c e  t h e  m ean g a i n s  f o r  G ro u p s  I I I  and  IV w ere  lo w e r  
t h a n  t h e  m ean g a i n  f o r  G roup  I ,  t h e  f o l l o w i n g  i n f e r e n c e  
w as m ade: G roup  I I  made s i g n i f i c a n t l y  m ore  im p ro v em e n t
t h a n  G roup  I I I  o r  IV . T h e r e f o r e ,  s i n c e  G ro u p  I I  v ie w e d  
t h e  s l o w - m o t io n  p i c t u r e s  o f  t h e m s e l v e s  and  t h e  l o o p  
f i l m  d u r i n g  t h e  e i g h t h  w eek  o f  i n s t r u c t i o n ,  i t  c a n  be  
a ssu m e d  t h a t  t h e  v i e w i n g  o f  t h e  f i l m s  d u r i n g  t h e  m id d le  
s t a g e  o f  t h e  i n s t r u c t i o n  p e r i o d  w as m ore  e f f e c t i v e  i n  
p r o d u c i n g  e a r l y  g a i n s  i n  t e n n i s  s k i l l  f o r  t h e  lo w e r  
o n e - t h i r d  o f  t h e  s u b j e c t s .
The F - r a t i o  f o r  o r t h o g o n a l  c o m p a r i s o n  2 did. n o t  
m e e t  t h e  t e s t  o f  s i g n i f i c a n c e  a t  t h e  . 0 5  l e v e l  o f  
c o n f i d e n c e ,  i n d i c a t i n g  t h a t  t h e r e  w as no  s i g n i f i c a n t  
d i f f e r e n c e  b e tw e e n  t h e  m ean g a i n s  f o r  G ro u p s  I I I  and  IV .
T a b le  L I I I ,  p a g e  7 2 ,  show s t h a t  t h e  F - r a t i o  f o r  
t h e  m ean g a i n  d i f f e r e n c e s  among t h e  f o u r  g r o u p s  f ro m  
se c o n d  t e s t  t o  t h i r d  t e s t  w as  2 . 9 4 .  T h i s  w as s i g n i f ­
i c a n t  a t  t h e  .0 5  l e v e l  o f  p r o b a b i l i t y ,  i n d i c a t i n g  t h a t  
t h e r e  w e re  s i g n i f i c a n t  d i f f e r e n c e s  among t h e  f o u r  g r o u p s  
a t  t h i s  s t a g e  o f  t h e  i n s t r u c t i o n a l  p e r i o d .
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TABLE LI 11
ANALYSIS OF VARIANCE OF MEAN GAINS FROM SECOND HEWITT 
TENNIS TEST TO THIRD HEWITT TEST FOR FOUR GROUPS OF 
COLLEGE STUDENTS (LOWER ONE-THIRD OF SUBJECTS)
S o u r c e  o f  
V a r i a t i o n
Sum o f  
S q u a r e s d f
Mean
S q u a r e
F
R a t i o P
Among G ro u p s 290 3 9 6 . 6 7 2 . 9 4 .0 5
W i t h i n  G ro u p s 1577 48 3 2 .8 5
T o t a l 1 8 6 7 51
F needed , f o r  s i g n i f i c a n c e  a t  t h e  .0 5  l e v e l  o f  
c o n f i d e n c e ,  2 . 8 0 ;  f o r  t h e  .0 1  l e v e l ,  4 . 2 3 .  
Mean G a i n s :  G roup  I  = 2 . 0 0 ;  G roup  I I  = 5 . 2 7 ;
G ro u p  I I I  = . 8 4 ;  G ro u p  IV = - . 8 5 .
The f o l l o w i n g  o r t h o g o n a l  c o m p a r i s o n s  w e re  c a l c u l a t e d  
t o  d e t e r m i n e  t h e  n a t u r e  o f  t h e  d i f f e r e n c e s :
G roup  








- . 8 5
C o m p a r is o n  1 - 1 + 1 0 0
C o m p a r is o n  2 +1 + 1 - 1 - 1
C o m p a r is o n  3 0 0 - 1 + 1
The r e s u l t s  o f  t h e s e  c o m p a r i s o n s  a r e  sum m arized, 
i n  T a b le  LIX, p a g e  7 3 .
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TABLE LIX
ORTHOGONAL COMPARISONS OF MEAN GAINS FROM SECOND HEWITT
TENNIS TEST TO THIRD HEWITT TEST FOR FOUR. GROUPS OF
COLLEGE STUDENTS (LOWER ONE-THIRD OF SUBJECTS) .
S o u r c e  o f  
V a r i a t i o n
Sum o f  
S q u a r e s d f
Mean
S q u a re
F
R a t i o P
C o m p a r is o n  1 6 4 .0 2 1 6 4 .0 2 1 . 9 4 N .S .
C o m p a r is o n  2 2 0 7 .3 8 1 2 0 7 . 3 8 6 . 3 1 .0 5
C o m p a r is o n  3 1 9 .5 5 1 1 9 .5 5 .5 9 N .S .
W i t h i n  G ro u p s 2 9 0 .0 0 48 3 2 .8 5
F n e e d e d  for* s i g n i f i c a n c e  a t  t h e  .0 5  l e v e l  o f  
c o n f i d e n c e ,  4 . 0 4 ;  for* t h e  .0 1  l e v e l ,  7 . 2 0 .
The F - r a t i o  f o r  o r t h o g o n a l  c o m p a r i s o n  1 f a i l e d  t o  
m e e t  t h e  t e s t  o f  s i g n i f i c a n c e  a t  t h e  . 0 5  l e v e l  o f  c o n f i ­
d e n c e ,  i n d i c a t i n g  t h a t  t h e r e  w as  no s i g n i f i c a n t  d i f f e r ­
e n c e  b e tw e e n  t h e  m ean g a i n s  f o r  G ro u p s  I  and  I I .
The F - r a t i o  f o r  o r t h o g o n a l  c o m p a r i s o n  2 w as 6 . 3 1 .  
T h i s  w as s i g n i f i c a n t  a t  t h e  .0 5  l e v e l  o f  p r o b a b i l i t y  and  
t h i s  r e v e a l e d  t h a t  t h e  c o m b in ed  m ean g a i n s  o f  G ro u p s  I  
and  I I  w e re  s i g n i f i c a n t l y  b e t t e r  t h a n  t h e  c o m b in ed  m ean 
g a i n s  o f  G ro u p s  I I I  and  IV . T h u s ,  t h e  im p ro v e m e n t  i n  
t e n n i s  s k i l l  made by  G ro u p s  I  an d  I I  d u r i n g  t h e  s e v e n t h  
t o  t h e  t e n t h  w eek  o f  i n s t r u c t i o n  w as s i g n i f i c a n t l y  b e t t e r
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t h a n  t h e  im p ro v e m e n t  made by  G ro u p s  I I I  and. IV d u r i n g  
t h a t  same p e r i o d .
The F - r a t i o  f o r  o r t h o g o n a l  c o m p a r i s o n  3 did. n o t  
m e e t  t h e  t e s t  o f  s i g n i f i c a n c e  a t  t h e  . 0 5  l e v e l  o f  
c o n f i d e n c e ,  i n d i c a t i n g  t h a t  t h e r e  w as no  s i g n i f i c a n t  
d i f f e r e n c e  b e tw e e n  t h e  m ean  g a i n s  f o r  G ro u p s  I I I  and. IV .
As shown i n  T a b le  LV, t h e  F - r a t i o  f o r  t h e  m ean 
g a i n  d i f f e r e n c e s  among t h e  f o u r  g r o u p s  f ro m  t h i r d ,  t e s t  
t o  f o u r t h  t e s t  w as 4 . 3 2 .  T h i s  w as s i g n i f i c a n t  a t  t h e  .0 1  
l e v e l  o f  p r o b a b i l i t y  and. t h i s  in d . ic a te d .  t h a t  t h e r e  w e re  
s i g n i f i c a n t  d i f f e r e n c e s  among t h e  f o u r  g r o u p s  a t  t h i s  
s t a g e  o f  t h e  l e a r n i n g  p e r i o d .
TABLE LV
ANALYSIS OF VARIANCE OF MEAN GAINS FROM THIRD HEWITT 
TENNIS TEST TO FOURTH HEWITT TEST FOR FOUR GROUPS OF 
COLLEGE STUDENTS (LOWER ONE-THIRD OF SUBJECTS)
S o u r c e  o f  
V a r i a t i o n
Sum o f  
S q u a r e s d f
Mean
S q u a r e
F
R a t i o P
Among G ro u p s 448 3 1 4 9 -3 3 4 .3 2 .0 1
W i t h i n  G ro u p s 1661 48 3 4 .6 0
T o t a l 2109 51
F n e e d e d  f o r  s i g n i f i c a n c e  a t  t h e  .0 5  l e v e l  o f  
c o n f i d e n c e ,  2 . 8 0 ;  f o r  t h e  .0 1  l e v e l ,  4 . 2 3 .  
Mean G a i n s :  G ro u p  I  = 4 . 3 0 ;  G ro u p  1 1 =  - 3 . 2 6 ;
G roup  I I I  = 2 . 2 3 ;  G ro u p  IV = 2 . 8 5 .
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O r th o g o n a l  c o m p a r i s o n s  w e re  computed, t o  d e t e r m i n e  
t h e  n a t u r e  o f  t h e  d i f f e r e n c e s .  The f o l l o w i n g  c o m p a r i s o n s  
w e re  m a d e :
G roup  









C o m p a r is o n  1 + 2 0 - 1 - 1
C o m p a r is o n  2 0 0 - 1 +1
C o m p a r is o n  5 + 1 - 3 + 1 +1
The r e s u l t s  o f  t h e s e  c o m p a r i s o n s  a r e  su m m a riz ed  
i n  T a b le  LVI.
TABLE LVI
ORTHOGONAL COMPARISONS OF MEAN GAINS FROM THIRD HEWITT 
TENNIS TEST TO FOURTH HEWITT TEST FOR FOUR GROUPS OF 
COLLEGE STUDENTS (LOWER ONE-THIRD OF SUBJECTS)
S o u r c e  o f  
V a r i a t i o n
Sum o f  
S q u a r e s d f
Mean
S q u a r e
F
R a t i o P
C o m p a r is o n  1 2 2 .2 0 1 2 2 .2 0 .6 4 N .S .
C o m p a r is o n  2 2 .4 5 1 2 .4 5 .0 7 N .S .
C o m p a r is o n  3 4 2 2 .8 0 1 4 2 2 .8 0 1 2 .2 1 .0 1
W i t h i n  G ro u p s 4 4 8 .0 0 48 3 4 .6 0
F need.ed. f o r  s i g n i f i c a n c e  a t  t h e  .0 5  l e v e l  o f  
c o n f i d e n c e ,  4 . 0 4 ;  f o r  t h e  .0 1  l e v e l ,  7 * 2 0 .
The F - r a t i o  f o r  o r t h o g o n a l  c o m p a r i s o n  1 d i d  n o t  m ee t  
t h e  t e s t  o f  s i g n i f i c a n c e  a t  t h e  . 0 5  l e v e l  o f  c o n f i d e n c e ,
i n d i c a t i n g  t h a t  t h e r e  w as no  s i g n i f i c a n t  d i f f e r e n c e  
b e tw e e n  t h e  m ean g a i n  f o r  G roup  I  and  t h e  c o m b in ed  m ean 
g a i n s  f o r  G ro u p s  I I I  an d  IV . Nor d i d  t h e  F - r a t i o  f o r  
o r t h o g o n a l  c o m p a r i s o n  2 m ee t  t h e  t e s t  o f  s i g n i f i c a n c e  
a t  t h e  . 0 5  l e v e l  o f  c o n f i d e n c e ,  i n d i c a t i n g  t h a t  t h e r e  
w as no s i g n i f i c a n t  d i f f e r e n c e  b e tw e e n  t h e  m ean g a i n s  f o r  
G ro u p s  I I I  and. TV.
The F - r a t i o  f o r  o r t h o g o n a l  c o m p a r i s o n  3 w as 1 2 .2 1 .  
T h i s  w as s i g n i f i c a n t  a t  t h e  .0 1  l e v e l  o f  p r o b a b i l i t y  and 
t h i s  r e v e a l e d  t h a t  t h e  c o m b in ed  m ean g a i n s  o f  G ro u p s  I ,
I I I  and. IV w e re  s i g n i f i c a n t l y  b e t t e r  t h a n  t h e  m ean g a i n  
f o r  G roup  I I .  T h u s ,  t h e  im p ro v e m e n t  i n  t e n n i s  s k i l l  made 
by G ro u p s  I ,  I I I  and  IV d u r i n g  t h e  t e n t h  t o  t h e  t h i r t e e n t h  
w e ek  o f  i n s t r u c t i o n  w as  s i g n i f i c a n t l y  b e t t e r  t h a n  t h e  
im p ro v e m e n t  made by G ro u p  I I  d u r i n g  t h a t  same p e r i o d .
IX . ANALYSIS OF THE LEARNING CURVES FOR THE FOUR 
EXPERIMENTAL GROUPS AND THE SUB-GROUPS
The m ean g a i n s  f ro m  i n i t i a l  t e s t  t o  e a c h  o f  t h e  
s u c c e e d i n g  t e s t s  w e re  p l o t t e d  i n  g r a p h i c  fo rm  f o r  t h e  f o u r  
e x p e r i m e n t a l  g r o u p s  an d  t h e  s u b - g r o u p s  a s  shown i n  F i g u r e s  
1 - 6 ,  p a g e s  8 0 -8 5 *
I n  e x a m in in g  F i g u r e  1 ,  p a g e  8 0 ,  b o t h  t h e  s u b j e c t s  
i n  G roup  I  who w e re  shown t h e i r  f i l m s  d u r i n g  t h e  f i f t h
w eek  and  t h e  s u b j e c t s  i n  G ro u p  I I  who w e re  shown t h e i r  
f i l m s  d u r i n g  t h e  e i g h t h  w eek  made g a i n s  i n  t e n n i s  s k i l l  
t h r o u g h o u t  t h e  e n t i r e  s i x t e e n  w eek  p e r i o d  w i t h  n e i t h e r  
g r o u p  r e a c h i n g  a  l e a r n i n g  p l a t e a u ;  w h e r e a s ,  G ro u p  IV 
r e a c h e d  a  l e a r n i n g  p l a t e a u  d u r i n g  t h e  s e v e n t h  t o  t h e  
t e n t h  w eek  o f  i n s t r u c t i o n  an d  G roup  I I I  n o t  o n l y  r e a c h e d  
t h i s  same p l a t e a u ,  b u t  t h e y  r e t r o g r e s s e d  d u r i n g  t h i s  
p e r i o d .  G roup  I I I  v i e w e d  t h e i r  f i l m s  t h e  e l e v e n t h  w eek  
o f  i n s t r u c t i o n  an d  d u r i n g  t h e  p e r i o d  f ro m  t h e  t e n t h  t o  
t h e  s i x t e e n t h  w eek  t h e y  b e g a n  t o  make g a i n s  o n c e  a g a i n .  
G roup  IV d i d  n o t  s e e  an y  f i l m s  b u t  t h e y  d i d  b e g i n  t o  
make g a i n s  d u r i n g  t h e  t e n t h  t o  t h e  t h i r t e e n t h  w eek  w i t h  
a  l e v e l i n g  o f f  f ro m  t h e  t h i r t e e n t h  t o  t h e  s i x t e e n t h  w eek .
As shown i n  F i g u r e  2 ,  p a g e  8 1 ,  t h e  m a le  s u b j e c t s  
i n  G roup  I I  moved f ro m  t h e  l o w e s t  m ean g a i n  o f  t h e  f o u r  
g r o u p s  a t  t h e  t e n t h  w eek  o f  i n s t r u c t i o n  t o  t h e  h i g h e s t  
m ean g a i n  a t  t h e  t h i r t e e n t h  w e ek .  T h i s  w as n o t  o n l y  a  
s i g n i f i c a n t  g a i n  b u t  i t  w as a l s o  a  c h a n g e  o f  p o s i t i o n  
f ro m  l a s t  p l a c e  t o  f i r s t  p l a c e  i n  m ean g a i n s .  G roup  I I 1s 
s i g n i f i c a n t  r i s e  f o l l o w e d  a  p l a t e a u ,  a c t u a l l y  a  s l i g h t  
d e c l i n e  i n  t e n n i s  s k i l l ,  an d  i t  w as d u r i n g  t h i s  p l a t e a u  
i n  l e a r n i n g  ( t h e  e i g h t h  w eek ) t h a t  t h e y  v ie w e d  t h e  f i l m s .  
A l th o u g h  a  s i g n i f i c a n t  d i f f e r e n c e  w as n o t  f o u n d  f ro m  t h e  
f o u r t h  H e w i t t  T e s t  t o  t h e  f i n a l  t e s t ,  o b s e r v a t i o n  o f
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F i g u r e  2 r e v e a l s  t h a t  G ro u p  I I I  f o l l o w e d  a  l e a r n i n g  c u r v e  
s i m i l a r  t o  t h a t  o f  G ro u p  I I .  G roup  I I I  v ie w e d  t h e i r  
f i l m s  d u r i n g  t h e  e l e v e n t h  w eek  and  b e g a n  t o  make a  s h a r p  
I n c r e a s e  I n  g a i n s  f ro m  t h e  t h i r t e e n t h  t o  t h e  s i x t e e n t h  
w e ek .  G roup  TV r e a c h e d  a  p l a t e a u  d u r i n g  t h e  s e v e n t h  t o  
t h e  t e n t h  w eek , w h i l e  G ro u p  I  r e t r o g r e s s e d ,  d u r i n g  t h e  
t e n t h  t o  t h e  t h i r t e e n t h  w e ek .
I t  c a n  b e  n o ted ,  f ro m  F i g u r e  3 ,  p a g e  8 2 ,  t h a t  t h e  
f e m a le  s u b j e c t s  i n  G ro u p s  I  an d  I I  d id . n o t  r e a c h  l e a r n i n g  
p l a t e a u s  u n t i l  t h e  l a t e  s t a g e  o f  i n s t r u c t i o n  ( t e n t h  t o  
t h e  s i x t e e n t h  w e e k ) ,  w h e r e a s ,  G ro u p s  I I I  and. IV r e a c h e d  
p l a t e a u s  o f  l e a r n i n g  d u r i n g  t h e  m id d le  s t a g e  o f  i n s t r u c ­
t i o n  ( s e v e n t h  t o  t h e  t e n t h  w e e k ) .
F i g u r e  4 ,  p a g e  8 3 ,  show s t h a t  t h e  u p p e r  o n e - t h i r d  
o f  t h e  s u b j e c t s  i n  t h e  f o u r  e x p e r i m e n t a l  g r o u p s  made l e s s  
g a i n s  t h a n  t h e  s u b j e c t s  i n  t h e  o t h e r  s u b - g r o u p  c l a s s i f i c a ­
t i o n s .  G roup  I  r e a c h e d ,  a  l e a r n i n g  p l a t e a u  d u r i n g  t h e  l a t e  
s t a g e  o f  i n s t r u c t i o n ,  w h e r e a s ,  G roup  IV n e v e r  r e a c h e d ,  a  
l e a r n i n g  p l a t e a u .  The s u b j e c t s  i n  G roup  I I  who viewed, 
t h e i r  f i l m s  d u r i n g  a  p e r io d ,  o f  r e t r o g r e s s i o n  ( s e v e n t h  t o  
t h e  t e n t h  w eek) b e g a n  t o  make g a i n s  tw o w e ek s  a f t e r  t h e  
v i e w i n g  o f  t h e  f i l m s .  The l e a r n i n g  c u r v e  f o r  G roup  I I I  
w as s i m i l a r  t o  G roup  I I ' s  l e a r n i n g  c u r v e  e x c e p t  t h a t  t h e y
v ie w e d  t h e i r  f i l m s  d u r i n g  t h e  e l e v e n t h  w eek  a n d  b e g a n  t o  
make g a i n s  d u r i n g  t h e  t h i r t e e n t h  t o  t h e  s i x t e e n t h  w eek  
o f  i n s t r u c t i o n .
I n  s t u d y i n g  F i g u r e  5 ,  p a g e  8 4 ,  t h e  m i d d le  o n e - t h i r d  
o f  t h e  s u b j e c t s  i n  G roup  I I  n o t  o n l y  made s i g n i f i c a n t  g a i n s  
o v e r  t h e  o t h e r  g r o u p s ,  b u t  t h e y  n e v e r  r e a c h e d  a  l e a r n i n g  
p l a t e a u .  The a b s e n c e  o f  a  l e a r n i n g  p l a t e a u  w as a l s o  n o t e d  
w i t h  t h e  m i d d l e  o n e - t h i r d  o f  t h e  s u b j e c t s  i n  G roup  I .
G ro u p s  I I I  an d  IV r e a c h e d  l e a r n i n g  p l a t e a u s  d u r i n g  t h e
m id d le  s t a g e  o f  t h e  l e a r n i n g  p e r i o d .
As shown i n  F i g u r e  6 ,  p a g e  8 5 ,  t h e  l e a r n i n g ,  c u r v e s
f o r  t h e  lo w e r  o n e - t h i r d  o f  t h e  s u b j e c t s  i n  t h e  f o u r  g r o u p s  
w e re  v e r y  s i m i l a r  t o  t h e  l e a r n i n g  c u r v e s  f o r  t h e  f e m a le  
s u b j e c t s  i n  F i g u r e  3 .  G ro u p s  I  an d  I I  r e a c h e d  l e a r n i n g  
p l a t e a u s  d u r i n g  t h e  l a t e  s t a g e  o f  I n s t r u c t i o n ,  w h e r e a s ,  
G ro u p s  I I I  and  IV r e a c h e d  l e a r n i n g  p l a t e a u s  d u r i n g  t h e  
m i d d le  s t a g e  o f  i n s t r u c t i o n .
A f t e r  a  c l o s e  e x a m i n a t i o n  o f  a l l  t h e  l e a r n i n g  
c u r v e s  t h e  f o l l o w i n g  o b s e r v a t i o n  w as m ade: L e a r n i n g
p l a t e a u s  i n  b e g i n n i n g  t e n n i s  a r e  l e s s  l i k e l y  t o  o c c u r  
w hen s t u d e n t s  v ie w  t h e m s e l v e s  p e r f o r m i n g  d u r i n g  t h e  e a r l y  
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FIGURE 1
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FIGURE 2
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FIGURE 3
MEAN GAINS MADE FROM IN ITIA L HEWITT TENNIS TEST 
TO EACH OF THE SUCCEEDING HEWITT TESTS 
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FIGURE 4
MEAN GAINS MADE FROM IN IT IA L HEWITT TENNIS TEST TO EACH 
• OF THE SUCCEEDING HEWITT TESTS FOR FOUR GROUPS 
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FIGURE 5
MEAN GAINS MADE FROM IN IT IA L  HEWITT TENNIS TEST TO EACH 
OF THE SUCCEEDING HEWITT TESTS FOR FOUR GROUPS 
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FIGURE 6
M E M  GAINS MALE FROM INITIAL HEWITT TENNIS TEST TO EACH 
' OF THE SUCCEEDING HEWITT TESTS FOR FOUR GROUPS 
OF SUBJECTS (LOWER ONE-THIRD)
CHAPTER V
SUMMARY FINDINGS CONCLUSIONS AND RECOMMENDATIONS
I . SUMMARY
The p u r p o s e  o f  t h i s  s t u d y  w as  t o  d e t e r m i n e  t h e  
e f f e c t  o f  a u d i o  an d  v i s u a l  f e e d b a c k  on  t h e  l e a r n i n g  o f  
a  g r o s s  m o to r  s k i l l  w hen im p o s e d  a t  s e l e c t e d  s t a g e s  o f  
a  l e a r n i n g  p e r io d . .  I n  t h i s  s t u d y  t h e  g r o s s  m o to r  s k i l l  
w as  a  t a s k  i n v o l v i n g  t h e  fo re h a n d ,  and. backhand , ground, 
s t r o k e s  i n  t e n n i s .  The v i s u a l  f e e d b a c k  w as  s u p e r  8 m i l ­
l i m e t e r  s l o w - m o t i o n  p i c t u r e s  o f  t h e  l e a r n e r s  and. t h e  
a u d i o  f e e d b a c k  w as  c o n s t r u c t i v e  c r i t i c i s m  g i v e n  by  t h e  
r e s e a r c h e r  t o  t h e  l e a r n e r s  a s  t h e y  v ie w e d  t h e  s lo w -  
m o t i o n  p i c t u r e s  o f  t h e m s e l v e s .
One h undred , and. f i f t y - e i g h t  c o l l e g e  s t u d e n t s ,  
s e v e n t y - f i v e  men and  e i g h t y - t h r e e  women, e n r o l l e d ,  i n  
e i g h t  b e g i n n i n g  t e n n i s  c l a s s e s  a t  P e n s a c o l a  J u n i o r  
C o l l e g e  d u r i n g  t h e  s p r i n g  s e m e s t e r  o f  1968 w e re  u s e d  i n  
t h i s  s t u d y .  E a c h  o f  t h e  f o u r  m e n 's  c l a s s e s  and. e a c h  o f  
t h e  f o u r  w o m e n 's  c l a s s e s  w e re  r a n d o m ly  a s s i g n e d  t o  one  
o f  t h e  f o u r  e x p e r i m e n t a l  c o n d i t i o n s .
8 6
T h ro u g h o u t  t h e  e n t i r e  s i x t e e n  w eek s  o f  i n s t r u c t i o n  
a l l  f o u r  e x p e r i m e n t a l  g r o u p s  r e c e i v e d  t h e  same i n s t r u c t i o n  
an d  p r a c t i c e  e x c e p t  f o r  t h e  f o l l o w i n g  d i f f e r e n c e s :  D u r in g
t h e  f o u r t h  w eek  o f  c l a s s e s  a l l  s u b j e c t s  w e re  a d m i n i s t e r e d  
t h e  H e w i t t  R e v i s i o n  o f  t h e  D yer  B a c k b o a rd  T e n n i s  T e s t .  
F o l l o w i n g  t h e  i n i t i a l  t e s t ,  m o t i o n  p i c t u r e s  w e re  t a k e n  o f  
t h e  s u b j e c t s  i n  G roup  I .  At t h e  b e g i n n i n g  o f  t h e  f i f t h  
w eek  o f  c l a s s e s  t h e  s u b j e c t s  i n  G roup  I  w e re  shown t h e i r  
p i c t u r e s  i n  s l o w - m o t i o n  an d  s t o p  a c t i o n .  D u r in g  t h e  
sh o w in g  t h e  i n s t r u c t o r  g a v e  c o n s t r u c t i v e  c r i t i c i s m  and  
o f f e r e d  s u g g e s t i o n s  f o r  im p r o v e m e n t .  P r i o r  t o  t h e  v i e w i n g  
o f  t h e  s u b j e c t s '  f i l m s ,  a  l o o p  f i l m  o f  a  h i g h l y  s k i l l e d  
t e n n i s  p l a y e r  w as shown i n  s l o w - m o t i o n  and  s t o p  a c t i o n  i n  
o r d e r  t o  g i v e  t h e  s t u d e n t s  a  p r o t o t y p e  w i t h  w h ic h  t o  
com pare  t h e m s e l v e s .  D u r in g  t h e  f o u r t h  c l a s s  m e e t i n g ,  
f o l l o w i n g  t h e  v i e w i n g  o f  t h e  f i l m s  by  G roup  I ,  a l l  f o u r  
g r o u p s  w e re  a g a i n  a d m i n i s t e r e d ,  t h e  H e w i t t  T e n n i s  T e s t .
G roup  I I  r e c e iv e d ,  t h e  same t r e a t m e n t  a s  G roup  I  
e x c e p t  t h a t  t h e y  w e re  f i l m e d  d u r i n g  t h e  s e v e n t h  w eek  o f  
i n s t r u c t i o n  an d  t h e y  .v iew ed , t h e i r  f i l m s  and. t h e  l o o p  
f i l m  d u r i n g  t h e  e i g h t h  w e e k .  On t h e  f i r s t  c l a s s  m e e t i n g  
o f  t h e  t e n t h  w eek  a l l  f o u r  g r o u p s  w e re  a d m i n i s t e r e d ,  t h e  
H e w i t t  T e s t  f o r  t h e  t h i r d ,  t i m e .
G roup  I I I  w as  f i l m e d  d u r i n g  t h e  t e n t h  w eek  o f  
c l a s s e s  and  t h e y  v ie w e d  t h e i r  f i l m s  and  t h e  l o o p  f i l m  
d u r i n g  t h e  e l e v e n t h  w eek  o f  c l a s s e s .  On t h e  f i r s t  c l a s s  
m e e t i n g  o f  t h e  t h i r t e e n t h  w eek  a l l  f o u r  g r o u p s  w e re  
a d m i n i s t e r e d  t h e  H e w i t t  T e s t  f o r  t h e  f o u r t h  t i m e .  A 
f i n a l  H e w i t t  T e s t  w as  a d m i n i s t e r e d  t o  a l l  f o u r  g r o u p s  
d u r i n g  t h e  s i x t e e n t h  w eek  o f  c l a s s e s .
G roup  IV w as t h e  c o n t r o l  g r o u p .  The s t u d e n t s  i n  
t h i s  g r o u p  w e re  n o t  f i l m e d  n o r  w e re  t h e y  shown t h e  l o o p  
f i l m  o f  t h e  h i g h l y  s k i l l e d  p l a y e r .
A n a l y s i s  o f  v a r i a n c e  and  o r t h o g o n a l  c o m p a r i s o n s  
w e re  u s e d  t o  a n a l y z e  t h e  r e s u l t s  o f  t h i s  s t u d y .
I I .  FINDINGS
1 .  The m ean g a i n s  f ro m  i n i t i a l  t e s t  t o  f i n a l  
t e s t  f o r  a l l  f o u r  e x p e r i m e n t a l  g r o u p s  
(158  s u b j e c t s )  w e re  s i g n i f i c a n t  a t  t h e  
.0 1  l e v e l  o f  p r o b a b i l i t y .
2 .  A l th o u g h ,  a l l  f o u r  g r o u p s  (158  s u b j e c t s )  
made s i g n i f i c a n t  g a i n s  i n  t e n n i s  s k i l l  
f ro m  i n i t i a l  t e s t  t o  f i n a l  t e s t ,  t h e r e  
w e re  no s i g n i f i c a n t  d i f f e r e n c e s  among 
t h e  g a i n s  f o r  e a c h  g r o u p  a t  t h e  en d  o f  
t h e  s i x t e e n  w eek  i n s t r u c t i o n  p e r i o d .
G ro u p s  I  and  I I  made s i g n i f i c a n t l y  m ore  
im p ro v e m e n t  i n  t e n n i s  s k i l l  d u r i n g  t h e  
s e v e n t h  t o  t h e  t e n t h  w eek  o f  i n s t r u c t i o n  
t h a n  did. G ro u p s  I I I  and. IV.
By t h e  t e n t h  w eek  o f  i n s t r u c t i o n ,  t h e  
f e m a le  s u b j e c t s  i n  G roup  I I  im p ro v ed  
t h e i r  s k i l l  I n  t e n n i s  s i g n i f i c a n t l y  o v e r  
t h a t  o f  t h e  f e m a l e  s u b j e c t s  i n  G ro u p s  I ,
I I I  o r  IV.
Wo s i g n i f i c a n t  d i f f e r e n c e s  w e re  f o u n d  
among t h e  u p p e r  o n e - t h i r d  o f  t h e  s u b j e c t s  
i n  t h e  f o u r  g r o u p s  a t  any  t im e  d u r i n g  t h e  
s i x t e e n  w eek  I n s t r u c t i o n  p e r i o d .
At t h e  en d  o f  t h e  s i x t e e n  w eek  i n s t r u c t i o n  
p e r i o d ,  t h e  im p ro v e m e n t  i n  t e n n i s  s k i l l  
made by  t h e  m i d d l e  o n e - t h i r d  o f  t h e  
s u b j e c t s  i n  G roup  I I  w as  s i g n i f i c a n t l y  
b e t t e r  t h a n  t h e  im p ro v e m e n t  made by G ro u p s  
I ,  I I I  o r  IV . T h i s  s i g n i f i c a n t  im p ro v e m e n t  
by G roup  I I  w as a l s o  f o u n d  a t  t h e  e n d  o f  
t h e  t h i r t e e n t h  w eek  o f  i n s t r u c t i o n .
The im p ro v e m e n t  i n  t e n n i s  s k i l l  made by  
t h e  l o w e r  o n e - t h i r d  o f  t h e  s u b j e c t s  i n
G roup  I I  w as s i g n i f i c a n t l y  b e t t e r  t h a n  
t h e  im p r o v e m e n t  made by  G ro u p s  I ,  I I I  o r  
IV by  t h e  t e n t h  w eek  o f  i n s t r u c t i o n .
I I I .  CONCLUSIONS
f o l l o w i n g  c o n c l u s i o n s  w e re  m ade;
S lo w - m o t io n  p i c t u r e s  o f  t h e  l e a r n e r s  when 
im p o se d  a t  s e l e c t e d ,  s t a g e s  o f  a  l e a r n i n g  
p e r io d ,  d i d  n o t  c o n t r i b u t e  t o  t h e  l e a r n i n g  
o f  a  g r o s s  m o to r  s k i l l .
The v i e w i n g  o f  s l o w - m o t i o n  p i c t u r e s  o f  t h e  
l e a r n e r s  d u r i n g  t h e  m i d d l e  s t a g e  o f  i n s t r u c ­
t i o n  a p p e a r e d  t o  h a s t e n  t h e  l e a r n i n g  o f  
t e n n i s  f o r  c o l l e g e  m a le  and  f e m a le  s t u d e n t s  
c l a s s i f i e d ,  a s  b e g i n n i n g  p l a y e r s .
An e a r l y  l e a r n i n g  a d v a n t a g e  g a in ed ,  by  a l l  
t h e  s u b j e c t s  who v ie w e d  t h e i r  f i l m s  d u r i n g  
t h e  m i d d l e  s t a g e  o f  i n s t r u c t i o n  w as n o t  
m a i n t a i n e d  a s  t h e y  c o n t in u e d ,  t o  p l a y  t e n n i s .  
The v i e w i n g  o f  s lo w - m o t i o n  p i c t u r e s  o f  t h e  
l e a r n e r s  d u r i n g  t h e  m i d d l e  s t a g e  o f  i n s t r u c ­
t i o n  w i l l  s i g n i f i c a n t l y  im p ro v e  t h e  t e n n i s  
p l a y i n g  a b i l i t y  o f  t h e  m i d d l e  o n e - t h i r d  o f
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t h e  c o l l e g e  s t u d e n t s  c l a s s i f i e d ,  a s  
b e g i n n i n g  p l a y e r s .
IV . RECOMMENDATIONS
The I n v e s t i g a t o r  f e e l s  t h a t  t h e r e  i s  a  n e e d  f o r  
m ore  r e s e a r c h  r e g a r d i n g  t h e  u s e  o f  m o t io n  p i c t u r e s  o f  
t h e  l e a r n e r s  a s  a  v i s u a l  a id , .  F o l l o w i n g  a r e  some 
s u g g e s t i o n s  f o r  f u r t h e r  s t u d y :
1 .  A s tu d y  s i m i l a r  t o  t h e  a u t h o r ' s  e x c e p t  
t h a t  t h e  s t u d e n t s  w o u ld  v ie w  t h e i r  own 
f i l m s  t h r e e  o r  f o u r  t i m e s  r a t h e r  t h a n  
j u s t  o n c e .
2 .  A s t u d y  t o  a s c e r t a i n  t h e  v a l u e  o f  t h e  
new c lo se d ,  c i r c u t  t e l e v i s i o n  ( i n s t a n t  
r e p l a y  t a p e s )  a s  a  s u p p l e m e n t a l  a i d  i n  
t e a c h i n g  s p o r t s  s k i l l s .
3 .  A s tu d y  t o  a s c e r t a i n  t h e  v a l u e  o f  t h e  
new t e n n i s  l o o p  f i l m s  p u t  o u t  by  A t h l e t i c  
I n s t i t u t e  a s  a  s u p p l e m e n t a l  aid. i n  t e a c h i n g  





G a r r e t t ,  H en ry  E .  S t a t i s t i c s  i n  P s y c h o lo g y  and
E d u c a t i o n .  New Y o rk :  D a v id  McKay Company, I n c . ,
T§@T. “
H oban , C h a r l e s  an d  E d w ard  B. Van. O rm er. I n s t r u c t i o n a l  
F i l m  R e s e a r c h  1 9 1 8 - 1 9 5 0 - T e c h n i c a l  R e p o r t  
No. SDC 2 6 9 - 7 - 1 9 .  P o r t  W a s h in g to n ,  Long I s l a n d ,  
New Y o r k :  S p e c i a l  D e v i c e s  C e n t e r ,  1951*
USLTA. USLTA O f f i c i a l  T e n n i s  Y e a r b o o k  f o r  1 9 6 8 .
New Y o rk :  H. 0 . Zimman, I n c . , 1 9 6 8 .
B. PERIODICALS
B row n, H. S .  an d  L. S .  M e s s e r s m i t h .  "An E x p e r i m e n t  i n  
T e a c h in g  T u m b lin g  W ith  and  W i th o u t  M o t io n  P i c t u r e s , "  
R e s e a r c h  Q u a r t e r l y , 19 (D e ce m b e r ,  1 9 4 8 ) ,  3 0 4 - 3 0 7 .
C l i f t o n ,  M a r g u e r i t e  A. an d  Hope M. S m i th .  " V ie w in g
O n e s e l f  P e r f o r m i n g  S e l e c t e d  M o to r  S k i l l s  i n  M o t io n  
P i c t u r e s  a n d  I t s  E f f e c t  Upon E x p r e s s e d  C o n c e p t  o f  
S e l f  I n  P e r f o r m a n c e , "  R e s e a r c h  Q u a r t e r l y , 33 
( O c t o b e r ,  1 9 6 2 ) ,  3 6 9 - 3 7 5 -
G ra y ,  C h a r l e s  an d  Wayne B. B ru m b ach . " E f f e c t  o f  D a y l i g h t  
P r o j e c t i o n  o f  F i l m  L oops  o n  L e a r n i n g  B a d m in to n ,  
R e s e a r c h  Q u a r t e r l y , 38  (D ecem b er ,  1 9 6 7 ) ,  5 6 2 - 5 6 9 .
H e w i t t ,  J a c k  E .  " R e v i s i o n  o f  t h e  D y e r  B a c k b o a rd  T e n n i s  
T e s t , "  R e s e a r c h  Q u a r t e r l y , 36  (May, 1 9 6 5 ) ,  1 5 3 -1 5 7 -
L o c k h a r t ,  J e a n n e  A. "T he  V a lu e  o f  t h e  M o t io n  P i c t u r e  
a s  a n  I n s t r u c t i o n a l  D e v ic e  i n  L e a r n i n g  a  M o to r  
S k i l l , "  R e s e a r c h  Q u a r t e r l y ,  15 (May, 1 9 4 4 ) ,
1 8 1 -1 8 7 -
N e l s o n ,  D a le  0 . " E f f e c t  o f  S lo w - M o t io n  Loop F i l m s  on  
t h e  L e a r n i n g  o f  G o l f , "  R e s e a r c h  Q u a r t e r l y ,  29 
(M arch , 1 9 5 8 ) ,  3 7 - 4 5 -
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P r i e b e ,  R. E .  an d  W. H. B u r t o n .  "T he  S lo w - M o t io n
P i c t u r e  a s  a  C o a c h in g  D e v i c e , "  S c h o o l  R e v ie w .  4 7  
(M arch , 1 9 3 9 ) ,  1 9 2 - 1 9 8 .
W a tk i n s ,  D a v id  L. " M o t io n  P i c t u r e s  a s  a n  A id  I n  
C o r r e c t i n g  B a s e b a l l  B a t t i n g  F a u l t s , "  R e s e a r c h  
Q u a r t e r l y , 24  (May, 1 9 6 3 ) ,  2 2 8 - 2 3 3 .
C. UNPUBLISHED MATERIALS
B a r t u f f ,  H a r r y  L. "T he  Use o f  S lo w - M o t io n  P i c t u r e s  
I n  T e a c h i n g  T u m b l in g ."  U n p u b l i s h e d  M a s t e r ' s  
t h e s i s ,  U n i v e r s i t y  o f  S o u t h e r n  C a l i f o r n i a ,
B e r k e l e y ,  1 9 3 8 .
D r u r y ,  F r a n c i s  A. "An E v a l u a t i o n  o f  V i s u a l  A id s  I n  
t h e  T e a c h in g  o f  T u m b l in g ."  U n p u b l i s h e d  D o c t o r ' s  
d i s s e r t a t i o n ,  U n i v e r s i t y  o f  Io w a ,  Iow a  C i t y ,
1 9 5 9 .
F o w l e r ,  J o y c e .  "The V a lu e  o f  t h e  S lo w - M o t lo n  P i c t u r e  
a s  a n  I n s t r u c t i o n a l  A id  I n  t h e  T e a c h in g  o f  T e n n i s  
S k i l l s . "  U n p u b l i s h e d  M a s t e r ' s  t h e s i s ,  U n i v e r s i t y  
o f  N o r t h  C a r o l i n a ,  C h a p e l  H i l l ,  1 9 5 5 .
H a w th o rn e ,  M a r th a  E .  "A S tu d y  o f  t h e  E f f e c t i v e n e s s  
o f  t h e  S lo w - M o t io n  P i c t u r e  i n  T e a c h i n g  G o l f . "  
U n p u b l i s h e d  M a s t e r ' s  t h e s i s ,  L o u i s i a n a  S t a t e  
U n i v e r s i t y ,  B a to n  R o u g e , 1 9 6 4 .
I r w i n ,  J u n e .  "T he  E f f e c t  o f  S e l e c t e d  A u d i o - V i s u a l  
A id s  on  T e a c h in g  B e g i n n i n g  T e n n i s  S k i l l  and  
K now ledge t o  C o l l e g e  Women." U n p u b l i s h e d  
D o c t o r ' s  d i s s e r t a t i o n ,  I n d i a n a  U n i v e r s i t y ,
B lo o m in g to n ,  1 9 5 8 .
J o n e s ,  M a r g a r e t  L. "The Use o f  a n  E x p e r i m e n t a l  S tu d y
i n  M o t io n  P i c t u r e s  o f  I n d i v i d u a l s  a s  a n  I n s t r u c t i o n a l  
D e v ic e  i n  T e a c h i n g  B a d m in to n  T e c h n i q u e s . "  U n p u b l i s h e d  
M a s t e r ' s  t h e s i s ,  S m i th  C o l l e g e ,  N o r th a m p to n ,  
M a s s a c h u s e t t s ,  1 9 4 7 .
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K e rn ,  R e b e c c a  W. "The V a lu e  o f  V i s u a l  A id s  i n  T e a c h in g  
E l e m e n t a r y  D i v i n g  t o  C o l l e g e  Women." U n p u b l i s h e d  
M a s t e r ' s  t h e s i s ,  U n i v e r s i t y  o f  Io w a ,  Iow a C i t y ,  
1 9 5 1 .
M o t t ,  M ary L. "A C o m p a r is o n  o f  Two M e th o d s  o f  T e a c h in g  
C r i t i c a l  O b s e r v a t i o n  o f  a  M o to r  S k i l l  P e r f o r m a n c e .  
U n p u b l i s h e d  M a s t e r ' s  t h e s i s ,  L o u i s i a n a  S t a t e  




FIVE RAW SCORES MADE ON THE HEWITT REVISION OF THE
DYER TENNIS TEST BY THE STUDENTS IN GROUP I
Initial Second Third Fourth Final
Subjects Test Test Test Test Test
(Men)
1 53 45 40 50 4 7
2 38 41 4 7 43 52
3 34 40 55 54 48
4 42 36 52 38 35
5 28 31 36 30 53
6 31 45 40 46 47
7 50 50 45 44 51
8 42 42 50 52 54
9 25 34 44 40 30
10 52 5 4 55 48 5 4
11 41 33 30 31 35
12 39 46 55 53 53
13 30 42 32 26 40
14 34 30 32 37 50
15 24 26 20 32 33
16 37 4 7 46 50 4 7
17 33 36 31 31 40
(Women)
18 17 20 18 23 22
19 18 28 24 24 28
20 16 19 24 29 26
21 14 26 30 32 29
22 16 15 19 22 22
23 21 21 28 34 30
24 38 49 33 48 44
25 16 26 22 32 36
26 19 21 31 28 32
27 19 14 28 31 22
28 21 19 24 25 19
29 14 19 21 22 22
30 19 27 29 28 23
31 19 24 24 26 29
32 13 14 21 26 26
33 18 18 22 32 31
34 15 21 25 27 24
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APPENDIX B
FIVE RAW SCORES MADE ON THE HEWITT REVISION OF THE
DYER TENNIS TEST BY THE STUDENTS IN GROUP I I
S u b j e c t s
I n i t i a l
T e s t
S eco n d
T e s t
T h i r d
T e s t
F o u r t h
T e s t
F i n a .
Tes1
(Men)
1 29 40 25 41 47
2 21 21 27 28 48
3 3 7 33 31 37 37
4 19 32 33 43 38
5 38 49 46 5 7 56
6 42 40 40 42 48
7 26 32 31 40 43
8 29 34 28 41 39
9 28 33 28 43 36
10 27 31 22 34 38
11 21 45 38 44 45
12 24 37 38 36 40
13 20 25 20 27 29
14 27 32 37 43 44
15 26 24 27 37 32
16 15 18 20 26 34
17 38 45 45 45 43
18 39 36 40 46 45
19 30 40 40 44 33
20 31 36 29 36 49
21 31 27 28 27 33
22 29 38 32 3 3 41
23 26 41 40 42 45
24 38 39 51 38 42
(Women)
25 19 27 28 31 25
26 17 22 27 23 33
27 12 18 28 17 25
28 10 23 26 23 36
29 20 20 28 29 36
30 34 42 34 32 39
31 18 26 22 27 23
32 24 28 38 28 38
33 10 12 25 22 26
34 17 16 27 21 21













35 10 14 23 18 19
36 28 32 33 32 30
37 8 23 26 23 32
38 10 19 25 19 21
39 26 29 30 34 32
40 16 29 26 18 27
41 29 21 31 30 30
42 14 23 24 25 29
43 16 17 27 20 20
44 12 16 19 20 23
45 18 24 34 28 28
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APPENDIX C
FIVE RAW SCORES MADE ON THE HEWITT REVISION OF THE













1 39 34 47 45 39
2 31 36 35 31 48
3 28 39 34 35 44
4 44 4 7 46 42 55
5 35 48 44 58 65
6 22 31 26 29 29
7 17 24 25 35 36
8 4 7 49 40 45 40
9 39 51 46 39 56
10 34 40 36 36 43
11 34 27 38 34 40
12 35 38 42 40 31
13 34 40 37 39 34
14 32 27 39 41 40
15 3 7 48 41 33 40
16 31 40 45 46 55
17 34 42 33 42 50(Women)
18 20 24 18 26 26
19 15 19 24 28 32
- 20 22 18 23 25 24
21 15 2 7 16 24 21
22 21 29 15 20 21
23 21 32 29 32 36
24 23 9 19 24 24
25 22 19 25 28 25
26 23 26 16 24 17
27 18 19 18 22 24
28 13 17 18 21 30
29 29 25 28 29 35
30 22 19 23 32 2 7
31 2 7 49 31 44 2 7
32 25 26 23 22 28
33 18 32 32 36 28
34 26 31 33 28 32
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35 20 28 39 22 31
36 15 31 24 17 26
37 13 17 13 18 16
38 17 20 31 30 32
1 0 2
APPENDIX D
FIVE RAW SCORES MADE ON THE HEWITT REVISION OF THE
DYER TENNIS TEST BY THE STUDENTS IN GROUP IV
S u b j e c t s
I n i t i a l
T e s t
S eco n d
T e s t
T h ird .
T e e t
F o u r t h
T e s t
F i n a l
T e s t
(Men)
1 26 37 31 40 34
2 30 35 29 33 36
3 18 20 22 27 22
4 31 28 48 48 50
5 29 41 34 40 35
6 28 34 33 39 39
7 22 23 31 36 29
8 34 40 41 45 45
9 30 34 29 38 38
10 3 7 44 44 42 39
11 39 40 47 47 48
12 25 39 31 41 40
13 42 48 50 43 44
14 34 41 3 7 40 53
15 33 40 47 39 47
16 30 41 26 40 42
17 42 34 43 34 46
(Women)
18 10 25 17 24 21
19 9 19 22 13 19
20 16 19 19 22 26
21 39 37 41 30 37
22 28 35 3 7 36 34
23 12 23 25 24 24
24 20 20 24 23 23
25 17 22 15 27 38
26 24 43 36 37 36
2 7 22 22 20 29 28
28 18 18 17 31 25
29 23 29 29 34 35
30 19 26 23 29 29
31 19 28 30 24 28
32 22 23 23 20 23
33 35 32 22 44 38
34 19 22 29 30 38













35 18 24 19 20 22
36 25 23 25 28 29
37 14 15 22 19 23
38 13 27 16 28 20
39 18 32 32 30 29
40 20 19 18 24 25
41 21 21 19 24 2 7
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VITA
The a u t h o r  w as h o r n  I n  E r i e ,  P e n n s y l v a n i a ,  on  
A p r i l  2 8 ,  1 9 3 6 .  He r e c e i v e d  h i s  e l e m e n t a r y  an d  h i g h  
s c h o o l  e d u c a t i o n  I n  E r i e ,  P e n n s y l v a n i a ,  w h e re  h e  . 
g r a d u a t e d  f ro m  C a t h e d r a l  P r e p a r a t o r y  S c h o o l  f o r  Boys 
i n  1 9 5 4 .
He r e c e i v e d  h i s  B a c h e l o r  o f  S c i e n c e  i n  P h y s i c a l  
E d u c a t i o n  a n d  E n g l i s h  i n  1961  a n d  h i s  M a s t e r  o f  S c i e n c e  
i n  P h y s i c a l  E d u c a t i o n  w i t h  a  m in o r  i n  E d u c a t i o n  i n  1 9 6 3 . 
B o th  d e g r e e s  w e re  a w a rd e d  by  F l o r i d a  S t a t e  U n i v e r s i t y ,  
T a l l a h a s s e e .
The a u t h o r  t a u g h t  p h y s i c a l  e d u c a t i o n  an d  c o a c h e d  
f o o t b a l l  a n d  t r a c k  f o r  tw o y e a r s  i n  t h e  B r e v a r d  C o un ty  
s c h o o l  s y s te m  i n  F l o r i d a .  I n  S e p te m b e r ,  1 9 6 6 ,  h e  
j o i n e d  t h e  f a c u l t y  o f  t h e  P e n s a c o l a  J u n i o r  C o l l e g e  i n  
P e n s a c o l a ,  F l o r i d a .
, He i s  p r e s e n t l y  t h e  Head o f  t h e  D e p a r tm e n t  o f  
H e a l t h  a n d  P h y s i c a l  E d u c a t i o n  a t  P e n s a c o l a  J u n i o r  C o l l e g e .
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